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ISOLATION AND IDENTIFICATION OF THE CAUSATIVE AGENT IN 
EPIDEMIC KERATOCONJUNCTIVITIS (SUPERFICIAL PUNCTATE 
KERATITIS) AND HERPETIC KERATOCONJUNCTIVITIS* 


ALFRED E, MAUMENEE, M.D., Guy S. Hayes, M.D., anp 
Tuomas L. Hartman, M.D. 
Baltimore, Maryland 


Numerous reports of sporadic epidem- 
ics of epidemic keratoconjunctivitis (su- 
perficial punctate keratitis) occurring in 
the Far East, Central Europe, and the 
United States have been published during 
the past 40 years. There has been much 
speculation and some investigation as to 
the causative agent of the disease. The 
majority of investigators think that the 
etiologic agent is a virus, but not until the 
report of Sanders,? in 1943, had any sys- 
tematic attempt been made to identify the 
nature of the viruses which had been iso- 
lated. The present report deals primarily 
with the isolation and identification of two 
closely related but apparently different 
viruses obtained from the eyes of six pa- 
tients who had at one time the typical 
clinical picture of epidemic keratoconjunc- 
tivitis. 

HISTORICAL 

Hogan and Crawford? published an ex- 
cellent review of the literature on epidemic 
keratoconjunctivitis in 1942. A few of the 
more pertinent reports on the subject are 
listed here and a composite clinical picture 
of the disease is described in reports of 
various epidemics. Von Stellwag,* von 
Reuss,‘ Fuchs,® and Adler® all described 
the clinical appearance of the disease in 


*From the Wilmer Ophthalmological Insti- 
tute and the Department of Medicine of the 
Johns Hopkins Hospital and University. 
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1889. Fuchs recorded 36 cases and sug- 
gested the name “Superficial punctate 
keratitis.” Herbert’ in 1901 described an 
epidemic including 226 cases that he had 
seen in Bombay. Kirkpatrick® in 1920 re- 
corded an epidemic that he had seen in 
Madras, gave a clinical description of the 
malady, and classified the various corneal 
lesions in his cases into three groups. 
Wright® published a further study of 
3,500 cases seen in Madras from May, 
1928, to January, 1930. Doggart*®. de- 
scribed 43 cases seen in England in 1934. 
In 1934 Kirwan™ reported 1,512 cases 
from Bengal. Numerous cases were seen 
in Germany and the Balkan countries 
from 1932 to 1940 and were reported by 
zur Nedden,’ Janke,’* Salzmann,™* and 
others. In 1938 Hobson" gave the first 
report of an epidemic in this country from 
the west coast. In 1941 Viswalingham’® ° 
published a report of 3,521 cases from 
Kuala Lumpur, ‘Malaya, and in the same 
year Holmes” recorded the occurrence of 
an epidemic on the island of Oahu, Ha- 
waii. Hogan and Crawford? gave a de- 
tailed clinical description of the disease as 
they had seen it in 125 patients in the 
neighborhood of San Francisco in Sep- 
tember of 1941. 

Epidemic keratoconjunctivitis is char- 
acterized by an acute onset of nonpuru- 


lent conjunctivitis, enlargement of the 
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Fig. 1 (Maumenee, et al.) Drawing of super- 
ficial corneal infiltrates (case 4). 


preauricular nodes on the affected side, 
and the development of small (0.5- to 
2-mm.) round grayish corneal opacities 
in the region of Bowman’s membrane. 
This degree of conjunctival and corneal 
involvement is unpredictable from epi- 
demic to epidemic and from patient to pa- 
tient in the same epidemic. The conjuncti- 
val symptoms vary from marked glassy 
chemosis with small superficial hemor- 
rhages to only slight injection of the con- 
junctiva. If corneal opacities occur, they 
usually appear from four to seven days 


Fig. 2 (Maumenee, et 
al.). Drawing of a superfi- 
cial corneal infiltrate as seen 
under the slitlamp, showing 
the position of the infiltrate 
(case 4). 


after the onset of the conjunctivitis, a). 
though they may develop as late as 14 days, 
The corneal involvement may vary from 
an occasional subepithelial deposit to myri- 
ad superficial punctate opacities covering 
the whole cornea (fig. 1). During the acute 
stage of the conjunctivitis, before the 
development of corneal opacities, the epi- 
thelium may take a superficial punctate 
stippling stain after the application of 
fluorescein, The early opacities in a classj- 
cal case are small and round, and are 
located either in Bowman’s membrane or 
in the most superficial part of the corneal 
stroma (fig. 2); they usually do not 
stain with fluorescein. Later they may be- 
come confluent and form nummular, oval, 
or ringlike opacities. In patients with 
severe corneal involvement, lesions are 
found in the deeper layers of the stroma, 
forming a disciformiike keratitis. The 
corneal changes usually resolve without 
residual damage within two weeks to a 
month after the onset, but in a few pa- 
tients the corneal scars persisted during 
the two- to three-year period of observa- 
tion. The number of patients with persis- 
tent corneal opacities Varies considerably 
from one epidemic to another. Some pa- 
tients, particularly those with severe cor- 
neal involvement, develop a mild transi- 
tory iritis with small yellow keratitic 
precipitates. In one patient Wright® noted 
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4 small nodule at the pupillary border of 
the iris which he thought was a typical 
Koeppe’s nodule. When iritis occurs, it 
usually subsides within a week or two 
with no sequelae. Cultures taken during 
the acute stage of the disease are usually 
sterile, but secondary invaders such as 
staphylococci and influenza bacilli can 
be found after a week. Smears prepared 
from conjunctival scrapings before the 
onset of secondary infection characteris- 
tically show a predominance of mono- 
nuclear cells. Reduction of the corneal 
sensitivity has been reported by some 
writers, but it is probably safe to assume 
that the diminution is not so constant nor 
so marked as it is in dendritic keratitis. 

Enlargement of preauricular lymph 
nodes on the affected side has been found 
in a large percentage of the patients whose 
glands have been examined. The percent- 
age of bilateral ocular involvement varies 
from epidemic to epidemic, but in the ma- 
jority of cases the disease is unilateral. 
The interval between the involvement of 
the first and second eye is usually three 
days to a week. The infection of the sec- 
ond eye is usually not so severe as that 
of the first. Systemic manifestations in the 
form of an upper respiratory infection, 
slight elevation of temperature, and a feel- 
ing of malaise develop concurrently in a 
small number of patients. 


ETIOLOGY 


There was considerable uncertainty as 
to the exact nature of the etiologic agent 
of epidemic keratoconjunctivitis until 
1943, when Sanders? isolated and identi- 
fied the causative virus. Before Sanders’s 
report was made, most writers had agreed 
that the probable cause was a virus. Some 
authors with dissenting opinions, such as 
Herbert,” considered a feebly staining 
encapsulated gram-positive bacillus as the 
etiologic agent; Verhoeff!* ascribed the 


lesions to a neuropathic origin ; and Kirk- 
patrick® thought the disease was of para- 
sitic and nutritional origin. 

Wright,® who in 1930 was able to iso- 
late a filter-passing agent which would 
produce a keratitis in human volunteers 
and rabbits, was the first of the advocates 
of the viral etiology. He was able to pro- 
duce a keratitis in 5 out of 12 attempts in 
human subjects with conjunctival scrap- 
ings filtered through a “Kitasato candle.” 
Kirwan," in 1934, and Viswalingham,** 
in 1941 were able to transmit the disease 
from man to man with bacteria-free wash- 
ings taken from patients’ eyes; they made 
no further attempt to identify the filter- 
passing agent. Janke’ in 1940 was able 
to produce a keratitis in rabbits in 13 out 
of 42 inoculations and in guinea pigs in 10 
out of 15 attempts with conjunctival 
scrapings from patients. He stated that 
the corneal lesions produced in experi- 
mental animals were not identical with 
those produced by herpes. He concluded 
(but gave no evidence) that the virus he 
had isolated was probably related to 
herpes. 

The identity of a specific virus as the 
etiologic agent of epidemic keratoconjunc- 
tivitis was established in January of 1943 
by Sanders.1 He was able to isolate the 
agent from two patients by inoculating 
mice intracerebrally. The virus termed the 
“E.K.” virus became attenuated in serial 
passage in mice but was increased in po- 
tency when it was passed through special 
tissue-culture media for several genera- 
tions. The specific nature of the virus was 
established by showing that it could be 
neutralized by convalescent serum of the 
two patients from whom the virus was 
isolated and by the convalescent serum of 
18 patients who had had the disease in 
other sections of the country. He ‘also 
demonstrated the development of anti- 
bodies against “E.K.” virus in a human 
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volunteer in whom the disease had been 
produced by experimental inoculation 
with his stock virus. Neutralization tests 
with the “E.K.” virus and antilymphocytic 
choriomeningitis serum, antiherpetic 
serum, normal human serum, immune 
Theiler’s rabbit serum, and serum from 
patients with nonspecific conjunctivitis all 
were found to be negative. The possibility 
that the virus might be an aberrant form 
of herpes simplex was thought to be ruled 
out by the following facts: (1) It was 
not neutralized by serum of rabbits im- 
mune to herpes or antiherpetic human 
sera; (2) no inclusion bodies could be 
found in the brains of mice killed by the 
virus ; (3) keratitis could not be produced 
in rabbits with the agent, and (4) the size 
of the “E.K.” virus was established as 
being much smaller than herpes (25-50 
millimicrons as compared to 150). His 
virus was also found to pass through an 
E.K. Seitz filter (double pads) which is 
supposed to retain herpes. 


DIFFERENTIAL DIAGNOSIS 


It is extremely hazardous to make a 
diagnosis of epidemic keratoconjunc- 
tivitis in an isolated case before the onset 
of keratitis. The presence of enlarged 
preauricular lymph nodes, negative cul- 
tures from the cul-de-sac, predominance 
of mononuclear cells in epithelial scrap- 
ings, and absence of a purulent conjunc- 
tival discharge are most suggestive. Only 
by the isolation of the virus from the eye, 
can one be certain of the diagnosis. The 
conjunctivitis described by Béal’® in 1901 
fulfills all but the last of the aforenamed 
criteria. The etiologic agent of Béal’s con- 
junctivitis has not been isolated as yet; so 
it is entirely possible that the two diseases 
are the same or that both are caused by 
very closely related viruses. 

Herpetic keratoconjunctivitis, which is 
probably not so rare as might be inferred 
from its infrequent description in the 
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medical literature, also fulfills all but the 
last of the criteria. The differential diag. 
nosis rests on isolation and identification 
of the causative virus. Aust,?° Loewen. 
stein,”* and Batignani* have reported 
total of six cases of nonbacterial pseudo. 
membranous conjunctivitis from which 
they have been able to obtain a “take” on 
rabbits’ corneas similar to that given by 
herpes simplex. Two of their patients jn 
the latter stages of the disease developed 
a dendritic keratitis. Gundersen*® in 1936 
listed four cases of conjunctivitis without 
keratitis due to herpes; three of the pa- 
tients had herpes of the lids. In 1937 
Granstrém* described seven patients with 
pseudo-membranous conjunctivitis due 
to herpes. He was able to transmit the 
virus from five of the patients to the cor- 
neas of rabbits. One of the most helpful 
features, when it occurs, in differentiating 
the herpetic conjunctivitis from epidemic 
keratoconjunctivitis is the presence of 
herpetic vesicles on the lids or lid margins 
in the former condition. 7 

Inclusion conjunctivitis in adfjts can 
be differentiated from epidemie kerato- 
conjunctivitis by the presence of a puru- 
lent discharge and the finding of typical 
inclusion bodies in the conjunctival scrap- 
ings, Parinaud’s oculoglandular syndrome 
can usually be distinguished clinically by 
the presence of a more severe conjunctival 
reaction and of large follicles on the 
palpebral conjunctiva which are fre- 
quently ulcerated. 

With the development of the typical 
corneal infiltrates during the acute stage 
of epidemic keratoconjunctivitis, the diag- 
nosis can very easily be made and need be 
differentiated only from herpetic kerato- 
conjunctivitis. As will be seen in the case 
reports that follow, the herpes virus can 
cause opacities which are very similar to 
those seen in epidemic keratoconjunctivi- 
tis. Clinically, the differentiating factors 
are (1) the greater loss of corneal sensa- 
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tion and (2) staining of the lesions with 
fluorescein in herpetic infections (chart 


3). 
CLINICAL MATERIAL 


Epidemics of keratoconjunctivitis such 
as occurred on the West Coast in 1940 
and in New York State in 1942 did not 
appear in the Baltimore area. Only a few 
sporadic cases have therefore been avail- 
able for study. The first case studied was 
in December, 1942, when a house officer 
on the medical staff of The Johns Hop- 
kins Hospital developed a severe unilat- 
eral conjunctivitis with swelling of the 
preauricular nodes on the affected side. 
Cultures taken from the cul-de-sac were 
negative for bacterial growth, but con- 
junctival scrapings inoculated on the cor- 
nea of a rabbit produced a severe keratitis. 
After this experience, 30 patients with 
suspected epidemic keratoconjunctivitis 
were studied, and attempts were made to 
isolate a virus. In these 30 attempts, a 
virus was obtained in only 5 instances. 
One of the six viruses isolated here re- 
sembled Sanders’s virus, and the other 
five appeared more like the virus of 
herpes simplex. 

In order to compare the material iso- 
lated here with the virus isolated in New 
York, Dr. Sanders was kind enough to 
send us two samples of his material. It 
soon became evident from a study of the 
different viruses isolated and the clinical 
material that we were dealing with two 
similar but separate entities. 

A brief summary of the histories and a 
chart (chart 1) listing the clinical mani- 
festations of the six patients from whom 
a virus was isolated are given: 

Case 1. Patient W. H. B., a white man, 
aged 36 years, was a clinical and research 
ophthalmologist in the Wilmer Institute. 
He had had no known contact with pa- 
tients suffering from epidemic kerato- 
conjunctivitis. This was the patient’s first 


attack of ocular inflammation. He had 
never had herpes of any type. His ocular 
inflammation began on March 2, 1943, and 
lasted until April 1, 1943. 

Case 2. Patient J. L. F., a white man, 
aged 25 years, was a house officer on the 
private medical service of The Johns Hop- 
kins Hospital. He had been attending 
several patients with virus pneumonia 
dring the month before his ocular infec- 
tion. He had never had herpes of any type, 
but his wife had had severe herpes of the 
lip 10 days before the onset of his illness. 
This was'the patient’s first attack of ocu- 
lar infection. His ocular inflammation 
lasted from December 20, 1942, to De- 
cember 31, 1942. 

Case 3. Patient D. O., a white man, 
aged 24 years, was a clerk in a govern- 
ment office in Washington, D.C. He had 
never had any previous ocular infection 
except a mild conjunctivitis during child- 
hood. He denied ever having had a herpes 
infection of any type. The patient had had 
no known contact with anyone who had 
herpes or epidemic keratoconjunctivitis. 
His ocular inflammation began on March 
13, 1943, and lasted to April 3, 1943. Four 
months later, the patient developed an 
attack of herpetic conjunctivitis which 
cleared without corneal involvement in 
five days. 

Case 4. Patient O. F., a white woman, 
aged 52 years, was a housekeeper. She 
worked several days a week as a volun- 
teer in the Woman’s Hospital. The pa- 
tient had had no known contact with 
anyone who had active herpes, epidemic 
keratoconjunctivitis, or virus pneumonia. 
This was her first attack of ocular in- 
flammation, and she did not recall ever 
having had herpes. Her ocular inflamma- 
tion lasted from May 1, 1943, to June 17, 
1943. 

Case 5. Patient R. N., a white man, 
aged 38 years, a machinist, was admitted 
to the Osler medical ward of The Johns 
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Hopkins Hospital on July 2, 1943, with 
the diagnosis of meningococcal meningitis. 
Two days before admission, he developed 
a fever, headache, malaise, and stiff neck. 
He was started on sulfathiazole by his 
local medical doctor. On July 6th he de- 
veloped herpes simplex of the lips and 
preoral region. Some of the vesicles ex- 
tended up to the right side of his nose. 
A few herpetic vesicles were noted on the 
lower right lid margin. At about the same 
time, he developed a severe conjunctivitis 
of the right eye. His ocular inflammation 
cleared by July 19, 1943. 

Case 6. Patient R. E. T., a white man, 
aged 25 years, operated a press drill in 
one of the local shipyards. He had never 
had an ocular infection. He had had sev- 
eral attacks of herpes of the lip about 
eight years before the onset of this illness. 
He had no known contact with anyone 
with an ocular inflammation. His ocular 
inflammation began on November 7, 1943, 
and lasted to December 30, 1943. 

During the earlier part of the study, 
because of the similarity of the clinical 
picture, it was thought that all of these pa- 
tients had the same disease. After a study 
of other cases and of the viruses isolated 
from these six patients, it was seen that 
case 1 could be classified as “epidemic 
keratoconjunctivitis” and the last five 
cases as “herpetic keratoconjunctivitis.” 
The features which aided in the clinical 
differential diagnosis were the presence of 
herpetic vesicles or scars on the lid mar- 
gin, staining of the epithelium over the 
corneal infiltration, late development of 
dendritic figures in the epithelium, and the 
loss of corneal sensation in the patients 
with herpetic infections. Quite frequently 
the herpetic vesicles and scars of the mu- 
cocutaneous junction of the lids could be 
seen only with the aid of a magnifying 
lens. 

Griiter?®> and Busacca?* have reported 


the isolation of a herpes virus from the 
conjunctiva of normal eyes. The question 
immediately arose as to whether or not 
the herpes virus recovered from the last 
five cases might not have been an activated 
virus in a herpetic carrier and not the 
real cause of the conjunctivitis. This, 
however, appears to be improbable, for 
(1) the virus could not be isolated from 
two of these patients after they had re- 
covered from their symptoms, and (2) 
controlled examinations of 25 patients 
with bacterial conjunctivitis and 50 nor- 
mal individuals failed to show a virus in 
any instances. 


EXPERIMENTAL 


1. Study of viruses. All material for 
mouse-brain inoculation was _ obtained 
from patients’ eyes by washing the lower 
conjunctiva with 0.5 c.c. of Simms’s “Z”’ 
solution,” which was collected and placed 
in sterile ampoules. To these conjunctival 
washings were added several scrapings 
from the conjunctiva made with a plati- 
num spatula, This material was found to 
be sterile when cultured aerobically in 
nutrient broth and on blood-agar plates. 
Three-hundredths cubic centimeter of the 
washings was then inoculated intra- 
cerebrally into mice, which were kept in 
groups in separate jars. Inoculated mice 
were killed with gas as close as possible to 
the terminaticn of their illness. The brains 
were removed aseptically, ground in a 
Ten Broek tissue grinder, and a 10-per- 
cent emulsion “was centrifuged at 3,000 
r.p.m. in an angle centrifuge for five min- 
utes. The supernatant fluid was pipetted 
off and either used immediately or frozen 
and stored. A portion of this supernatant 
fluid was cultured in Brewer’s liquid 
thioglycollate medium for evidence of 
chance bacterial contamination. 

Corneal inoculations were made in the 
rabbit by scarifying the corneal epithelium 
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with a syringe needle and rubbing con- 
junctival scrapings, taken from the pa- 
tient’s eye, directly on the cornea. The 
rabbits thus treated were kept in racks of 
individual animal cages. Passage material 
was obtained from the rabbits’ eyes by 
washing the cornea and conjunctiva with 
0.5 c.c. of Simms’s “Z” solution. At no 
time during these experiments did any 
normal laboratory animals, kept under 
conditions similar to those of the test ani- 
mals, become spontaneously infected. 

During the first part of these experi- 
ments some of the virus material was kept 
in a —30°C. ice box, but this was found 
to lose its potency faster than material 
kept at —70°C. on dry ice. It was also 
observed that the viruses could be kept 
for as long as four to five months at 
—70°C; however, repeated thawings and 
freezing greatly reduced the survival time 
of the agent. 

Conjunctival material taken from pa- 
tient (case 1) on the third day of the 
disease failed to produce lesions on a rab- 
bit’s cornea or on the chorioallantoic 
membrane of fertile chicken eggs. Three 
mice, inoculated intracerebrally with the 
conjunctival washings, appeared well un- 
til the third day, when one of them be- 
came sick and showed the typical picture 
of roughened fur, hunched back, and 
lethargy described by Sanders. When 
touched, they moved in an overactive 
jumpy manner, and when spun by the 
tail, developed convulsions. One mouse 
died at the end of the third day after 
inoculation. The other two mice appeared 
sick on the fifth day. One of these two 
mice was killed on the sixth day after in- 
oculation, and 0.03 c.c. of the supernatant 
ground-brain emulsion passed to four 
mice. This virus was found to maintain 
its potency while being carried through 
27 generations of mouse-brain passage, 
regularly killing mice in three to five days. 
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After the seventh passage, serial dily. 
tions of the brain emulsion through 1g: 
killed mice on the fifth to seventh & 

after injection. The supernatant fluid ofa 
10-percent brain emulsion was inoculated 
on a rabbit’s cornea after the four 
and sixth mouse passages, but the materia 
failed to produce a keratitis. A four 
attempt to inoculate a rabbit’s come 
was succesful in producing a mild ker. 
titis after the 17th passage in mice, Op 
this inoculation the ground whole brain 
was rubbed on the scarified cornea. The 
material obtained from scaping the jp. 
fected rabbit’s cornea was carried through 
two generations in rabbits. The potency 
of the agent seemed to be increased by 
passage on the cornea, so that by the third 
generation a very severe keratitis was 
produced. 

The virus in case 2 was isolated on the 
second day of the disease by inoculating a 
scarified rabbit’s cornea. The agent was 
subsequently carried through 28 genera- 
tions on the cornea, 6 generations in 
mouse brains, and 2 further transfers on 
rabbit’s cornea. The dilution titer of this 
virus was also 10°; that is, at least 50 per- 
cent of the mice died after injection of 
a dilution of 10°. 

In case 3 an unsuccessful attempt was 
made to obtain a virus from this patient on 
March 22, 1943, the 10th day of his ill- 
ness, by conjunctival washings. Two days 
later, the 12th day of his illness, corneal 
scrapings inoculated on a rabbit’s eye pro- 
duced a severe keratitis. The virus was 
subsequently carried through 2 rabbits 
and 10 mouse transfers. The patient de- 
veloped a second attack of conjunctivitis 
four months after his first attack of 
keratoconjunctivitis had cleared. At this 
time, a virus was isolated from the con- 
junctiva and passed through 3 rabbits. It 
seemed that this patient might be classified 
as a herpes carrier. Three subsequent at- 


tel 

hi: 

ha 

th 

be 

c 

pe 

bi 

tr 

ty 

Cc 
t 

if 

t 

( 


EPIDEMIC KERATOCONJUNCTIVITIS 831 


tempts were made to isolate a virus from 
his conjunctiva, after the second infection 
had cleared, but all were unsuccessful. 

In case 4 the virus was obtained from 
the conjunctival scrapings and washings, 
both on rabbit cornea and mouse intra- 
cerebral inoculations. The agent was 
passed through eight mouse and two rab- 
bit generations. Three mice inoculated in- 
tranasally showed no signs of illness. The 
patient developed a mild conjunctivitis 
two months after her first attack had 
cleared, but attempts to obtain a virus at 
this time were unsuccessful. 

In case 5 the virus was isolated by 
inoculating a rabbit’s cornea, It was con- 
secutively carried through the following 
passages: 18 rabbits, 5 eggs, 1 mouse, 2 
rabbits, 1 mouse, 1 rabbit, and 1 mouse. 

In case 6 the virus was obtained from 
conjunctival washings on a rabbit’s cornea 
and was transferred through three gen- 
erations of rabbits. 


2. Neutralization test. Sanders! has 
found a specific relationship between the 
virus recovered from the eyes with epi- 
demic keratoconjunctivitis and sera of 
patients convalescent from the disease. 
However, the close correlation between 
the clinical picture of the patients from 
whom a herpes virus was isolated in this 
study and patients with epidemic kerato- 
conjunctivitis suggested that further in- 
vestigation should be made on the rela- 
tionship of the viruses obtained from these 
two diseases. To this end, two series of 
rabbits were respectively immunized by 
repeated injections of (1) typical herpes 
virus (isolated from a patient’s lip), and 


(2) of a virus isolated from epidemic 


keratoconjunctivitis (N.Y. “E.K.” virus). 
Blood was obtained from these rabbits 
aseptically by heart puncture. The sera 
were used in the following neutralization 
test: Dilutions of supernatant fluid of the 


fourth mouse-brain passage of the herpes 
virus obtained from case 3 were made 
from 1:5 to 2 X 10°. One-half cubic 
centimeter of each dilution was mixed 
with 0.5 c.c. of the undiluted serum to 
be tested, so that_the final dilution of the 
virus ranged from 10+ to 10°, The ma- 
terial was incubated for one hour at 37°C. 
and then placed in the ice box at 4°C. for 
one hour. Three-hundredths cubic centi- 
meter of each dilution was injected intra- 
cerebrally into each of three mice. The 
results are shown in chart 2, A, B, and C, 
The herpes-immune-rabbit serum neutral- 
ized at least 1,000* mouse doses of the 
herpes virus and the “E.K.”-immune- 
rabbit sera neutralized at least 100 mouse 
doses of the herpes virus. 

Similar neutralization tests were then 
done with (1) the convalescent serum 
from case 4, (2) with pooled convalescent 
serum from patients with epidemic kerato- 
conjunctivitis obtained from Dr. Sanders, 
(3) the convalescent serum of a patient 
with severe herpes of the lips, and (4) 
normal serum against the “E.K.” virus of 
case 1. The strongest dilution of the virus 
used in the experiment was 10°*. All mice 
inoculated with the virus plus the serum 
of the aforementioned patients in dilu- 
tions from 107 to 10° survived while the 
control mice (virus plus normal serum) 
died from injections of dilutions to 10%, 
thus showing that these three sera, ob- 
tained from herpetic-keratitis patients, 
“E.K.”-convalescent, patients, and a 
herpes-labialis patient, all had approxi- 
mately 1,000 neutralizing doses against the 
“E.K.” virus. 

In order to check the identity of the 
virus obtained from case 1, it was sent 
to Dr. Sanders’s laboratory* for study to- 
gether with several samples of sera to be 

*We wish to express our thanks to Mrs. 


Alexander, Dr. Sanders’s technician, for her 
kindness in running these neutralization tests. 
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CHART 2 
NEUTRALIZATION OF VIRUS FROM CASE 3 BY SERUM FROM A NORMAL RABBIT, HERPES-IMMUNE RABB o¢ 
AND “E.K.”-IMMUNE RABBIT n, 
Days Virus Dilutions ee te 
Serum After ————______ ce 
Infection 104 | 105 st 
| 
Rabbit 2d 
sth | g 
8th D|D ++) D —| =) 
9th D | D| -—| -| 
10th 
11th 
12th | | | 
13th | -|- | n 
sh |-|- 
6th | a 
sh | 
me 
th | 
fitth | | = | 
th 
3th | 
“E.K."- it 
(Sanders) 4th | —|-|- 
* +. Indicates sick mouse 
** D Indicates dead mouse 
tested. The virus isolated from case l was “E.K.” virus produce antibodies which 
found to be neutralized by numerous have mutually neutralizing properties. 
“E.K.” sera in the same degree as the 
“E.K.” virus of Dr. Sanders’s laboratory. 3. Local and systemic immunity pro- 
It was also found that the herpes-rabbit- duced by these viruses. Griiter,?> Frieden- 
immune serum, the “E.K.”-rabbit-im-  wald,?* and others have demonstrated that 
mune serum, and the convalescent serum rabbits inoculated on the cornea with 
from patients in cases 1, 3, and 4, all had herpes virus develop an immunity to the 
neutralizing antibodies for the New York virus. It is also well known that derma 
“E.K.” virus. It is clear from these ex- tropic and neurotropic strains of the 


periments that the herpes virus and 


herpes agent exist, and that corneal im 


| 


oculations with the dermatropic strain 
will produce an immunity which will pro- 
tect an animal against a subsequent intra- 
cerebral inoculation with the neurotropic 
strain. It is interesting that out of the 
50-odd rabbits inoculated on the cornea 
with the viruses obtained from patients in 
cases 2, 3, 4, 5, and 6 only two rabbits 
died with symptoms even suggestive of 
central-nervous-system infection. Unfor- 
tunately, no attempt was made to isolate a 
virus from the brain of these two animals. 

During the first part of these experi- 
ments, rabbits were inoculated in only one 
eye and, after two weeks to a month, the 
second eye was inoculated to determine 
whether or not the animals had developed 
an immunity to the virus. In the second 
eye, these rabbits regularly developed a 
mild vesicular keratitis which cleared 
within a week, leaving only punctate 


scars. The presence of the virus in these 


eyes was demonstrated by transferring 
corneal scrapings to other rabbits on the 
third and fourth day after inoculation, 
with subsequent development of a typical 
keratitis. Later in this study the general 
immunity of these animals was checked 
by giving them an intracerebral inocula- 
tion of 0.3 c.c. of a 10-percent uncentri- 
fuged emulsion of herpts-infected mouse 
brain and all rabbits survived without evi- 
dence of illness. Thett was, therefore, 
only a relative immufiity imparted to the 
cornea of the sétond tye by inoculation 
of the fellow eye, whereas a complete 
systemic immunity developed, as tested by 
intracerebral inoculation, after corneal in- 
oculation, These observations demonstrate 
that the uninfected cornea does not attain 
the same degree of immunity as do the 
other tissues of the body. This is in ac- 
cordance with the lack of corneal par- 
ticipation in general immunity produced 
by Treponema pallidum in rabbits, which 
has been demonstrated by Chesney, 
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Woods, and Campbell.?® 

To test the apparent systemic immunity 
produced by these herpes and “E.K.” 
viruses, the following experiment was 
performed: Two rabbits were immunized 
to herpes of the lid and two to the New 
York “E.K.” virus by three 0.2-c.c. in- 
tracutaneous injections of the supernatant 
fluid of a 10-percent mouse-brain emul- 
sion at five-day intervals. The animals 
were then given three 0.22-c.c, injections 
of a 10-percent emulsion of uncentrifuged 
infected mouse brain intracerebrally to 
test their immunity. None of the four 
animals showed any undue reaction to 
the intracerebral injection of their respec- 
tive viruses, whereas control rabbits died 
in from 5 to 10 days. The “E.K.”-immune 
animals were then challenged with the 
virus from case 3. All animals survived 
without evidence of infection. 

Twenty rabbits which had recovered 
from a keratitis produced by the viruses 
obtained from patients in cases 2, 3, 4, 5, 
and 6 were inoculated intracerebrally with 
0.2 c.c. of an uncentrifuged 10-percent 
mouse-brain emulsion infected with 
herpes of the lip, All of the animals which 
had had a previous keratitis survived, 
whereas two normal control rabbits in- 
oculated in the brain with the herpes virus 
died within 5 to 10 days. A similar ex- 
periment was done, using viruses from 
cases 2, 3, 4, and 5 as the inoculum and 
the aforementioned 20 rabbits as the re- 
cipients. Again all, previously infected 
animals lived and the normal controls died 
within the expected time. 

The cross immunity between the “E.K.” 
and the herpes virus was studied by in- 
oculating the virus from case 1 and the 
New York “E.K.” virus into the herpes- 
immune animals. A 0.2-c.c. inoculum of 
the supernatant fluid of a 10-percent 
mouse-brain emulsion infected with the 
virus from case 1 killed the herpes-im- 
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mune animals within the same time as it 
did the controls. The New York “E.K.” 
virus killed the herpes-immune animals in 
a 1:2,000 dilution of the supernatant 
fluid. 

It may be concluded from these experi- 
ments that while there is some cross pro- 
tection on serum-neutralization test be- 
tween the herpes and “E.K.” viruses, rab- 
ribts immunized. to the herpes virus are 
not fully protected from the epidemic- 
keratoconjunctivitis virus. It is further 
evident that the viruses obtained from pa- 
tients in cases 2, 3, 4, 5, and 6 are straight 
herpes viruses, there being complete cross 
protection in animals immunized with 
these viruses against herpes obtained from 
the lip. 


4. Inclusion bodies. Thygeson*® has 
stated that intranuclear inclusions in gen- 
eral are Jess specific for an individual 
virus infection than are cytoplasmic in- 
clusions. Intranuclear bodies similar to 
the “Lipschitz bodies” found in herpes- 
simplex-infected tissue have been de- 
scribed after herpes zoster, varicella, 
virus III, and virus B infections.*t There 
has also been considerable discussion as to 
whether intranuclear inclusions are a 
specific manifestation of virus infection 
or merely a chemical change in the nu- 
cleus of the cells. Various attempts have 
been made to produce these changes by 
chemical and physical methods. Olitsky 
and Harford*™ are the only workers who 
have produced intranuclear inclusions by 
chemical methods and eliminated the pos- 
sibility of an activated latent virus in the 
animals by making a systematic search 
for a virus in the tissue. Duke-Elder® 
stated that he was able to produce intra- 
nuclear inclusions similar to herpes in 
rabbits’ corneas by the use of ultraviolet 
light. However, he made no search for 
an activated latent virus. 
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An attempt was made to repeat Duke. 
Elder’s findings with ultraviolet light jn 
12 rabbit eyes. A mercury-vapor quarh 
lamp was used-as a source of ultraviole 
light. The time of exposure was Varied 
between three and five minutes at 1-cent}. 
meter distance. The eyes were removed 
18 hours after exposure, fixed in Zenker’s 
solution, imbedded in paraffin, and see- 
tioned in the usual manner. The tissue was 
stained with hematoxylin and eosin, Vary- 
ing degrees of karyolysis of the nucle 
were noted in the sections, but in no cag 
were “Lipschiitz inclusions” seen in the 
nuclei. An occasional acidophilic nucleys 
was found, but there was no halo form. 
tion nor margination of the chromatin a 
is typically seen in herpes inclusions, 

Typical “Lipschiitz intranuclear incl. 
sions” were produced in the corneal ei- 
thelium of rabbits infected by the herpes 
viruses from patients in cases 2, 3, 4 5, 
and 6 (figs. 3 and 4). All inoculated eyes 
were removed between 18 and 24 hours 
after infection, fixed, imbedded in paraf- 
fin, and sectioned in the routine manner, 


The sections were stained with hematoxy- 
lin and eosin. 

It is interesting that the “E.K.” virus 
did not always produce a keratitis in rab- 
bits. Sanders was unable to infect rabbits 
corrieas with the virus and used this as 
one criterion in differentiating the virus 
from herpes. Of the three “E.K.” viruses 
used in the study, the virus obtained 
from case 1 failed to produce a keratitis 
by direct inoculation from the patient 
and also failed to produce cornea 
lesions after the fourth and sixth mouse 
brain passages. It did cause a mild kerati- 
tis, however, after the 17th mouse pas 
sage, when a heavy inoculum of brain 
emulsion was used. The severity of the 
keratitis produced by the agent was 
greatly increased by serial transfer on 


\N 


t Duke. 
light jp 
Taviolet 
Varied 
eMOved 
enker's 
1d. see. 
UE Was 
Vary. 
nucle 
10 Case 
in the 
1ucleys 
forma- 
atin as 
s. 
inclu. 
al epi. 
herpes 
,4,5, 
d eyes 
hours 
Daraf- 
anner, 
itoxy- 


virus 
rab- 
bbits’ 
iS as 
virus 
ruses 
2ined 
atitis 
tient 
rneal 
yuse- 
tati- 


EPIDEMIC KERATOCONJUNCTIVITIS 835 


the cornea. Two strains of the 
New York “E.K.” virus were 
used to inoculate rabbits’ cor- 
neas. One of these failed to 
produce lesions several 
trials, A second strain, how- 
ever, caused a keratitis on 
three separate inoculations. 
Typical “Lipschitz intranu- 
clear inclusion bodies” were 
found_in the corneal epithe- 
lium of all eyes which de- 
veloped a keratitis (figs. 3 
and 4). 

The study of inclusion 
bodies demonstrated that both 
the herpes viruses from pa- 
tients in cases 2, 3, 4, 5, and 
6 and the “E.K.” virus pro- 


Fig. 3 (Maumenee, et al.). Photomicrograph of a section 
of rabbit cornea 18 hours after inoculation with the virus 
from case 2, showing intranuclear inclusion bodies in the 
epithelial layer (375). Similar intranuclear inclusion 
bodies were found after inoculation of rabbit corneas with 
the viruses from cases 1, 3, 4, 5, and 6, and also with the 
“E.K.” virus obtained from Dr. Sanders. Hematoxylin and 
eosin stain. 


duced typical “Lipschitz intranuclear tration, however, for it has been stated* 
bodies” in the corneal epithelium. It was that the herpes virus is retained by 
more difficult to produce a keratitis in this filter and the epidemic keratocon- 


rabbits with the “E.K.” virus 
than it was with the herpes 
virus, but once the former had 
been established in the cornea, 
it could be transferred with- 
out difficulty and produced the 
same clinical and histologic 
picture as the herpes virus. As 
has been stated, the type of in- 
tranuclear change caused by 
these viruses is not specific for 
any one virus. The changes 
were not found, however, 
after simple scarification of 
the cornea nor after injury of 
the cornea by ultraviolet light, 
as has been described by 
Duke-Elder. 


5. Filtration. No attempt 
has been made to determine 
the exact size of the viruses 
by ultrafiltration experiments. 
The agents were tested by 
E. K. Seitz (double pad) fil- 


Fig. 4 (Maumenee, et al.). Intranuclear inclusion bodies in 
the epithelial layer of the rabbit cornea (same as fig. 3, 
1,000). 
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junctivitis agent passes through it readily. 

Filtration technique was as follows: A 
1:50 emulsion of ground infected mouse 
brain was centrifuged at 3,000 r.p.m. for 
10 minutes, the supernatant fluid with- 
drawn and used for filtration. The E. K. 
Seitz (double pad) filter was wet with 25 
c.c. of Simms’s “Z” solution, and 75 c.c. of 
a 10-percent horse-serum nutrient-broth 
mixture was filtered through the pads. 
The pads were then freed of the excess 
horse-serum nutrient-broth mixture by 
filtering 25 c.c. of Simms’s solution. 
Approximately 15 c.c. of a 1:50 mouse- 
brain supernatant fluid was then filtered 
and the last 5 c.c. caught in a sterile test 
tube. The latter part of the filtrate was 
inoculated into mice. The second Simms’s 
“Z’’-solution filtrate was also inoculated 
into mice as a control. If the mice de- 
veloped manifestations of cerebral infec- 
tion within eight days, it was assumed 
the virus had passed through the filter. All 
filtration was done with a suction of 80 
mm. of mercury. 

The virus in case 1 was passed through 
the filter on two out of three attempts. 
Two trials to filter the herpes virus in 
case 3 gave negative results. 


6. Methylene blue. Perdrau and Todd*® 
have demonstrated that methylene blue 
plus light will inactivate herpes, vaccinia, 
louping ill, fowl plague, and canine-dis- 
temper viruses. The pathogenicity of these 
agents was not altered, however, if methy- 
lene blue was added to the viruses in the 
dark. These investigators also observed 
that it was necessary to free the virus 
from the host cell for methylene blue plus 
light to have its desired effect. The virus 
was not inactivated when small bits of 
chopped tissue were treated with the com- 
pound. The authors felt that the mecha- 
nism of inactivation of the virus by methy- 


lene blue was one of oxidation. They - 


showed that free oxygen was necessary 
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for the viruses to be affected. 

The action of methylene blue was tested 
on the viruses from cases 1 and 3.1 
following mixtures were set up for the 
experiment: 0.2 c.c. of a 1:100,000 dily. 
tion of methylene blue, and 0.4 cc of 
supernatant fluid of a 10-percent emulsion 
of infected mouse brain. One tube cop. 
taining virus plus methylene blue and one 
tube with virus in “Z” solution were 
placed on white paper 30 cm. from a 75. 
watt light bulb. These tubes were exposed 
for 20 minutes. A third set of tubes with 
the viruses and methylene-blue mixture 
was kept in the dark for 20 minutes, The 
material in each of the three tubes was 
injected into sets of three mice each at the 
end of exposure. All mice which were in- 
jected with Simms’s “Z” solution and the 
virus in methylene-blue solution which 
had been kept in the dark died within five 
to eight days. All animals inoculated with 
the solution of methylene blue plus virus 
which had been exposed to light lived. The 
same results occurred when the experi- 
ment was repeated. 

It was thought that the mice injected 
with the methylene-blue inactivated vi- 
ruses might have developed some immun- 
ity to the viruses. When these mice were 
inoculated 20 days later with their respec- 
tive virus, however, they died within the 
same time as did the normal control mice. 

Perdrau and Todd** found that infec- 
tion of a scarified rabbit’s cornea by her- 
pes could be prevented if local treatment 
with a 1:200 dilution of methylene-blue 
solution was begun within four hours 
after the virus was instilled. The number 
of their experiments was small, and they 
had one infection when treatment was be- 
gun within four hours after the virus was 
instilled. They theorized that it took from 
four to eight hours for the virus to enter 
the cells and that the methylene blue in 
the presence of light inactivated the virus 
in the surface of the eye. It was, therefore, 
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junctiva 


Superficial punctate opacities 
Disciform corneal opacities 
Loss of corneal sensation 


Iritis 4 
Vesicles on lid margin 
Bilateral infection 


Epidemic spread 
Immunity 


CHART 3 
SUMMARY OF CLINICAL FEATURES OF HERPETIC AND EPIDEMIC KERATOCONJUNCTIVITIS 
Herpes 
Clinical Symptoms Keratocon- 
junctivitis 
Nonpurulent conjunctivitis with edema of con- + ao 
Staining of epithelium over fully developed opacities + ~ 
+ 
+ 
; Marked Slight to none 
Dendritic pattern in epithelium—late in disease + _ 
+ + 
Very rare Varies from epidemic to 
epidemic 
Mild concurrent systemic infection + + 
- + 
Transient Apparently greater than . 
herpes simplex 


thought that this compound might be of 
some value in clinical cases of epidemic 
keratoconjunctivitis before the develop- 
ment of corneal involvement. Any clinical 
evaluation of such therapy in a disease as 
variable as epidemic keratoconjunctivitis 
must be regarded with extreme skepticism. 
Methylene blue in a 0.05- to 0.1-percent 
solution in saline has been used in 
approximately 20 patients with suspected 
“E.K.” and herpetic keratoconjunctivitis. 
It has been the general clinical impression 
that these patients have done better than 
those treated with sulfathiazole ointment, 
quinine-bisulfate ointment, and zinc sul- 
fate. It is not suggested that methylene 
blue should be used in place of iodine 
therapy in the case of straight herpetic 
keratitis. In a limited number of cases, 


however, it has seemed to have been of 
value in patients with herpetic conjuncti- 
vitis and epidemic keratoconjunctivitis be- 
fore the onset and during the early stages 
of keratitis. The prolonged use of methy- 
lene blue every two hours will retard 
cell migration. Therefore, in a patient with 
epithelial defects in the cornea, it should 
not be used more than every two hours 
for a period of not over four to five days. 


DIscussION 


There is a marked similarity between 
the herpes virus and the “E.K.” virus both 
in the clinical picture they produce and in 
their immunologic reactions. The clinical 
and laboratory points of similarity and 
dissimilarity are listed in tables 3 and 4. 
The numerous points of similarity strongly 


CHART 4 ‘ 
SUMMARY OF LABORATORY FEATURES OF HERPETIC AND EPIDEMIC KERATOCONJUNCTIVITIS 
Laboratory Procedures Herpes 
Negative cultures ' + + 
Predominance of mononuclear cells in smears +4 + 
Keratitis in rabbits + , + 
Easy to produce | Difficult to produce 
Intranuclear inclusion bodies ; + + 
Inactivation by methylene blue and light oe + 
Passes through an E.K. Seitz (double pad) filter - + 
Reaction produced by intracerebral inoculation Survived Succumbed 


of herpes-immune animals 
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suggest that the two viruses are the same, neal epithelium either by iodine or tri- 
but there are several facts that are diffi- chloracetic acid. It would seem, however 
cult to reconcile with this assumption. that this method of therapy would not be 
From the clinical viewpoint, the following entirely adequate when the virus js also 
points against the identity of the two present in the conjunctiva. Convalescent. 
viruses may be mentioned: (1) the occur- serum therapy has been suggested for epi- 
rence of epidemics caused by the “E.K.” demic keratoconjunctivitis during the firs 
virus, (2) that in the thousands of cases few days of the disease. The serum is not 
of epidemic keratoconjunctivitis that have always easy to obtain, however, nor has 
been reported since 1889 very few patients _ the efficiency of the therapy been entirely 
have been noticed t6 have dendritic lesions proved, Methylene-blue therapy has not 
on the cornea during the course of their been thoroughly tried in herpetic or epi- 
disease, (3) an unusually large number of demic keratoconjunctivitis, but it has 
cases of herpetic keratitis have not been been thought to be of value in the treat- 
noted simultaneously with the epidemics ment during the early stages of these dis- 
of epidemic keratoconjunctivitis. From _ eases. 
the laboratory viewpoint the following in- CONCLUSIONS 
compatibilities may be noted: (1) animals 1. Herpes-simplex virus can cause a 
completely immune to herpes are killed by — keratocon junctivitis which is clinically al- 
intracerebral inoculation of the “E.K.” most identical to that caused by the “E.K.” 
virus; and (2) the “E.K.” virus is of virus. 2. In spite of the similarity in the 
smaller size than the herpes virus, as clinical picture and the cross immunologic 
was shown by filtration experiments. De- reactions of the two viruses, they are 
spite these clinical and laboratory dif- thought to be separate entities but are 
ferences, it appears likely that the viruses, probably of the same genus. 3. Intranv- 
even with distinct differences, are closely clear inclusion bodies produced by the 
related and are of the same genus. “E.K.” virus have been demonstrated ex- 
At the present time, there is no known  perimentally for the first time. 4. Methy- 
specific therapy for either the herpes or lene-blue therapy for herpes and epidemic 
the “E.K.” virus. Herpetic keratitis re- keratoconjunctivitis appears to be of some 
sponds very well to removal of the cor- value in the early stages of these diseases. 
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THROMBOSIS OF THE RETINAL, CHOROIDAL, AND 
OPTIC-NERVE VESSELS 


A PATHOLOGIC STUDY* 


ARNOLD LOEWENSTEIN, M.D. 
Prague 
AND 
ALEXANDER GARROW 
Glasgow 


There are many gaps in our knowledge 
of occlusion of retinal vessels in spite of 
the excellent work of previous investi- 
gators. Of these the most outstanding are 
Harms, Coats, and Scheerer. Their pains- 
taking anatomic work laid the foundations 
for others to build upon. They showed the 
relationship between thrombosis and em- 
bolism. The idea that a floating thrombus 
establishes itself at a locus minoris re- 
sistentiae of the vessel wall dominated the 
investigation of this problem for a long 
time, but it is not now accepted as a 
common event. It may happen in a small 
minority of the cases and sometimes in 
branch thrombosis with relatively good 
prognosis. But such cases rarely come to 
an anatomic examination. The eyes which 
one gets for histologic examinations are 
predominantly in consequence of death 
from a general vascular disease, or eyes 
removed as blind and painful owing to 
glaucoma which has supervened after 
thrombosis of the retinal blood vessels. 
Cerebral involvement and heart implica- 
tions are often linked with occlusion of 
the retinal vessels (Foster Moore, 1924, 
‘and others) which should never be con- 
sidered as an isolated disease. 


As early as 1905, C. L. Harms had 
shown that the artery and the vein may 
be affected simultaneously. Arterial and 


*From the Tennent Institute for Ophthal- 
mology, University of Glasgow (Professor W. 
J. B. Riddell). 
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venous changes were found in all eight 
of our cases. 

In the case of Mrs. J. (excision for 
secondary glaucoma following throm- 
bosis of retinal vessels) the optic nerve, 
including the disc, was removed with a 
trephine, the diameter of which, for this 
purpose, must, of course, be slightly 
greater than the diameter of an optic disc, 
Serial horizontal sections were then made 
of the excised optic nerve. We believe 
that, by this method, one may get a better 
picture of the whole vascular tree, es- 
pecially in the region of the cup, than 
by the simple cross sectioning of the ex- 
cised optic nerve. 

Figure 1 is a cross section of the nerve 
near the point where it was cut at the 
operation. The artery is closed by an or- 
ganized mass dividing what remains of 
the lumen into separate channels. Along- 
side is the central vein, unchanged, but 
it was of great interest to find it throm- 
bosed about 1 mm. nearer the eyeball. A 
nearby arterial anastomosis is recogniz- 
able by its inner elastic membrane. No 
re-canalization is present in the blocked 
lumen, as far as is observable in the 
series of sections. The two channels 
within the occluded artery have no endo- 
thelial lining. 

We found many signs of disease of the 
arteries in our cases of thrombosis. 

(1) The most impressive is subendo- 
thelial fatty necrosis, often an initial stage 
in the pipe-stem sheathing of arterial ves- 
sels (Ballantyne, Michaelson, and Heg- 


Fig. 1 (Loewenstein and Gar- 
row). Cross section through optic 
nerve about 5 mm. behind the globe. 
Stained with hematoxylin and eosin, 
approximately 150. Note organized 
thrombus in the artery; normal vein 
with complete endothelium ; an arte- 
rial anastomosis (arrow). 


gie, 1938). A piece of the 
nerve, removed by a trephine, 
as described, was embedded in 
gelatine and the frozen section 
was stained with sudan III. The 
necrotic fatty masses have a 
shining red appearance (fig. 2) under the 
undamaged endothelium. This subendo- 
thelial fatty necrosis is fairly common in 
hypertensive retinopathy and advanced 
arteriosclerosis. We have found it in 
choroidal arteries also. Endarteritic thick- 
ening was described by Coats 30 years 
ago. An artery may be closed, or almost 
so, by this abnormal subendothelial 
growth alone. Coats assumed that it may 
be a secondary change in the thrombotic 
process ; as we have observed this change 
in cases of hypertension without throm- 
bosis, we think it primary. 

(2) In the narrowed lumen of many of 
these arteries we have found a sprinkling 
of blood pigment on the collections of red 
blood corpuscles. We consider this to be 
not an artefact but a sign that the contents 
of such vessels had not participated in the 
blood circulation for some time. This 
stasis blood was found in the choked 
arteries in the retina, in the optic nerve, 
and in its sheaths. It has been assumed 
(Rucker) that intravital fibrinization, of 
the blood, resulting from stasis, is a 
factor in the causation of thrombosis. Our 
impression is that the stasis in our cases is 
secondary and that it occurs in a lumen 
already narrowed by the subendothelial 
overgrowth. 

(3) The blood disintegrates in the 
arteries and veins and especially in the 
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capillaries, leaving a deposit of blood 
pigment. Figure 3 is a photomicrograph 
of a piece of unstained retina in bulk and 
is a good example of the value of this 
method of examination. The vessels are 
clearly seen, having been stained with 
the deposited blood pigment. Such a rete 
mirabile is a true increase of vessels in 
contrast to what is seen in brain tissue, 
where the seeming increase is due to 
shrinkage of the cerebral substance. Coats 
(1913) has described miliary angiomata, 
small vascular loops at the inner retinal 
surface. Its occurrence has been con- 


Fig. 2 (Loewenstein and Garrow). The ar- 
row points to subendothelial fatty necrosis in 
the central artery of the retina, Stained with 
hematoxylin and sudan III. 
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Fig. 4a (Loewenstein and Garrow). Thrombosis of 
central vein. Retina in bulk stained scarlet red. Note 
chains of aneurysms. 
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Fig. 3 (Loewenstein and Garrow) 
Unstained retina in bulk, from case 
of thrombosis of central vein, Super 
ficial retinal rete mirabile. The wall 
of the newly formed capillaries ar 
black from blood staining, 


firmed by Leber (1915). Aney. 
rysmal ectasias are frequently 
found in our slides and are mogt 
easily seen when the reting 
stained with scarlet red, is “as 
amined in bulk (4a, b). The ves. 
sel walls where fatty appear 
bright red, and one sometimes 
sees the red fatty droplets with- 
in the wall and sometimes there 
is diffuse red staining of the 
wall. This latter appearance js 
most commonly seen at the ec- 
tatic parts. Fig. 4b shows a sec. 
tion of a chain of circular aneu- 
rysms, and in one of them the con- 
nection between the aneurysm and 
the capillary. 

(4) We know, since Hertel 
published the results of his re- 
search (1900), that the elastic 
elements of the blood vessels in- 
crease with age. In our cases we 
find that the lamina elastica in- 
terna, stained with Weigert’s 
elastic staining, is generally 
thickened, with local increase of 
this thickening in places. Some- 
times the anastomotic vessels 
have an especially thick elastica. 
The increase of this layer seems to 
be not in thickness only but also in 
its transverse length, manifested 
by a bulging of the layer into the 


Fig. 4b (Loewenstein and Garrow). 
Chain of circular aneurysms in retinal 
periphery in a case of thrombosis of 
central retinal vessels. Colloidin sec- 
tion; hematoxylin and eosin staining, 
150. 
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Fig. 5a (Loewenstein and Garrow). 
Cross section of normal optic nerve 
through central vessels. Note loose nar- 
row layer of perivascular connective tis- 
sue and the narrow septa surrounding 


ries are 
the nerve-fiber compartments. Contrast 
i re 5b. 
with figu 
Anev- 
juently lumen. One may suppose that the 
€ most increase in this transverse direc- 
retina tion must cause some wrinkling 


of the inner surface of the vessel 
during life. If so it would be an- 
other factor favoring stasis of the 


etimes circulation there. 

With- (5) It was known to Coats that 

there the connective tissue surrounding 

f the the central vessels is greatly thick- 

Ce is ened. We found it increased sometimes 

€ ec- as much as five or six times the normal 

| sec. thickness. And the septal connective tis- 

neu- sue also takes part in this thickening. This 

COn- is very clearly shown by comparing figure 

1 and 5a with figure 5b. The former is from a 
normal optic nerve, and one notes that 

ertel the perivascular connective-tissue layer 

3 Te is narrow and of a very loose structure 

astic and that the septa surrounding the nerve- 

$ in- fiber compartments are very narrow. On 

$ we the other hand, figure 5b is from 

_ in- an optic nerve in which the cen- 

ert’s tral vein was thrombosed. The 

‘ally section shows tremendous thicken- 

e of ing of the perivascular connective 

me- tissue, and the septa are sclerosed 

Sels and greatly thickened also. An or- 

ica. ganized thrombus is seen in the 

s to vein. In another case this increase 

0 in of elastic fibers in the septa pro- 

ted 

the 

i Fig. 5b (Loewenstein and Garrow). 
Cross section of optic nerve through 

w). central vessels from a case of throm- 

- bosis. Note organized thrombus in the 

be vein; greatly thickened sheath of peri- 
vascular connective tissue; septa also 

ng, greatly thickened; nerve-fiber compart- 


ments small and irregular. 
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duced a dense crisscross pattern on sec- 
tion. Without doubt the structural pe- 
culiarity of the cribriform-plate region 
is partly responsible for the frequency of 
thrombotic processes there. 

(6) In the course of our examination 
of slides given by Professor Brueckner 
(Basle) to Prof. A. J. Ballantyne (Glas- 
gow), to both of whom we are indebted, 
we found an artery blocked, almost com- 
pletely, by a thrombus resembling a 
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Fig. 6 (Loewenstein and Garrow). Thrombosis of 
the central vein. Polypuslike thrombus in the artery 
just behind cribriform plate. Round-cell infiltration of 
the tissue between the artery and vein. Lymphocytic in- 
filtration of the vein wall (oblique section). 


Fig. 7 (Loewenstein and Garrow). Cross section 
through optic nerve. Note at “a” exudation outside the 
thickened internal elastic layer. Destruction of endo- 
thelium of central vein. Great increase of the elastic 
fibers surrounding the vessels. Weigert’s stain, 150. 


polypus (fig. 6). The polyp cop. 
sisted of young connective tissye 
with a great mass of fibroblast ny. 
clei, and it was situated just be. 
hind the lamina cribrosa. This oy. 
ganized thrombus had grow, 
from the arterial wall on the side 
next to the vein. In the section 
these vessels have been cut some. 
what obliquely. Such a polypus. 
like growth filling the arterial jy. 
men was described by Scheerer 
(1925). He considered it due to an 
endothelial overgrowth. Our pho- 
tomicrograph shows a lymphocytic 
infiltration between the artery 
and the vein invading the wall of 
the vein. We have found this in 
‘some of the other cases but less 
well marked. 

(7) Figure 7 shows a consider- 
able exudative mass just external 
to the inner elastic membrane. It 
has no recognizable structure and 
is not surrounded by any inflam- 
matory process, and there are no 
thrombotic changes in that part of 
the artery, nor in the vein just 
alongside. The elastic staining of 
Weigert shows irregular thicken- 
ing of the elastic lamina of the ar- 
tery. This structureless exudation 
into the wall of an artery is not 
mentioned, as far as we can find, in 
the copious literature of sclerosis 
of cerebral or retinal vessels. It 
appears to be quite different from 
the usual subendothelial change, 
which is mostly granular and 
fatty. It is different, too, from the 
athero-sclerosis of Marchand, 
which is a necrotic process occur- 
ring inside the inner elastic mem- 
brane. 

(8) Degenerative changes were 
found in parts of the elastic lamina 
of Bruch. One slide showed a gap 
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in it filled with exudative granulation tis- 
sue with pigmentary changes and de- 
generation of the contiguous neuro-epi- 
thelium. On another slide of an excised 
eye, we found that Bruch’s membrane 
stained irregularly, and on another we 
found a layer of exudate dividing the 
pigment epithelium into two layers. We 
assume that the damaged Bruch’s mem- 
brane fails in its filtering function, This 
permits the transit of unfiltered or insuffi- 
ciently filtered nutritional fluid into the 
retina. These degenerative changes appear 
to be of the nature of a fatty infiltration. 
In addition to this fatty change found in 
the arcus lipoides of the marginal parts 
of the cornea, the sudan stain for fat 
shows it to be present in the sclera, the 
ciliary body, and in Bruch’s membrane. 
Figure 8 is a photomicrograph from a 
case of hypertensive retinopathy with 
thrombosis of the retinal veins. The sec- 
tion shows a blood vessel with much sub- 
endothelial deposit of fat. Bruch’s mem- 
brane has become almost entirely fatty. 
Between this highly fatty portion of 
Bruch’s membrane and the retina there 
is considerable subretinal exudate, also 
infiltrated with fat. The presence of this 
exudate supports the opinion of one of us 
(A. L., 1941) that the glass membrane 
known as Bruch’s plays an important part 
in the nutrition of the outer layers of the 
retina. The chemical product filtering 
through a fatty Bruch’s membrane will be 
different from the normal nutritional 


fluid. 


We have shown in figures 6 and 7, and 
have found in many other instances, that 
the arterial-wall diseases occur close to 
the similarly affected veins. Figure 6 shows 
a pathway of round-cell infiltration be- 
tween the artery and the vein and lympho- 
cytic infiltration of the venous wall 
(Coats). Figure 7 shows exudate in the 
wall of the artery external to the 
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thickened internal elastic layer, and in the 
serial sections thrombosis of the vein was 
found a short distance along the nerve 
toward the eyeball. These appearances 
suggest that the pathologic process creeps 
over from the artery to the vein. We had 
the opportunity of watching, by means of 
the ophthalmoscope, something of the 


Fig. 8 (Loewenstein and Garrow). Retina 
from case of thrombosis of central vessels. Note 
subendothelial fat in a retinal artery (a) fatty 
subretinal exudate (b), and fatty Bruch’s mem- 
brane (c). Sudan III staining, 300. 


same nature in a case of thrombosis of the 
central vein. The lower branch of the cen- 
tral artery, for a distance of 1 D.D. from ° 
the disc, had a broad silvery sheath. In 
two weeks’ time this sheath could be 
traced downward to a distance of about 2 
D.D., where a vein crossed the artery. A 
week later we found, to our astonish- 
ment, that there was. less of this arterial 
sheathing but that the vein had now a 
sheath of similar appearance peripheral to 
the crossing. A dense vitreous hemor- 
rhage later on interfered with further 
ophthalmoscopic examination. 

J. Friedenwald has stressed the fact that 
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Fig. 9 (Loewenstein and Garrow). From a case 
of thrombosis of the central vessels. Rupture of an 
atheromatous vessel. Subendothelial overgrowth 
with degeneration probably fatty. Hematoxylin and 
eosin staining. 


of crossing. Frequently there is no 
sharp demarcation between the ay. 
terial and the venous walls. It is often 
impossible in cross sections to dis. 
tinguish what belongs to the arterial 
and what to the thrombosed venoys 
wall. Koyanagi has referred to the 
frequent appearance of venous 
thrombosis at the crossing by ar. 
teries, 

As many investigators have found, 
it is common to find in thrombosed 
peripheral veins strands of a tissue 
with many fibroblasts dividing the 
lumen into compartments, each lined 
with endothelial cells. Some of these 
endothelial cells are very large; and 
a high magnification (1350) te- 
veals that they are groups of from 


in arterial sclerosis an extension of the three to six separate endothelial nuclei, 


lesion in the diseased arterial wall could but 


without separate plasma for each, It 


often be traced on to the vein at the point is as if, as in the case of giant cells, the 


Fig. 10 (Loewenstein and Garrow). Thrombosis of 
_ central artery and vein. Cross section through optic 
nerve about 3 mm. behind the eyeball. Note broad 
sheath of connective tissue around and between cen- 
tral vessels. The elastic elements are much increased. 
Cavernous degeneration in lower left quadrant. Scle- 
rotic patch below central vessels surrounded by long 
elastic fibers. 


nuclei have divided more quickly 
than it was possilbe for the plasma 
to divide. A similar appearance 
was observed in the endothelium 
of the arachnoidal sheath of the 
optic nerve, where such giant cells 
are found infrequently. 

It is still undecided whether 
there is a primary thrombosis oc- 
cluding the lumen or always a pri- 
mary proliferation of the endo- 
thelium, as Verhoeff (1906) sup- 
posed. Our sections cannot throw 
light on this vexed question. In 
our cases the disease of the vessel 
walls had been of long standing 
and offered no opportunity of 
studying early changes. It is cer- 
tain, however, that some of the 
small and medium-sized vessels 
show the endothelial lesions only 
without a thrombus. In these ves- 
sels, therefore, the endothelial 
change may be primary. 

As one would expect, the vessels 
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‘n the retina participated in the changes 
found in the vessels of the optic nerve 
and its sheath. In our cases of retinal 
thrombosis phlebo-sclerosis is a common 
occurrence and it is therefore not restricted 
to the diabetic retinopathy (A. J. Ballan- 
tyne and A. Loewenstein, 1943). 

Usually one cannot say with 
certainty, on clinical grounds, that 
a retinal hemorrhage has occurred 
by diapedesis or by rupture of 
a vessel wall, but we have sec- 
tions that show the rupture in 
the wall of the vessel through 
which the blood has escaped. In 
one instance it had infiltrated into 
the substance of the retina in a 
case of arteriosclerotic throm- 
bosis with secondary glaucoma. 
This is a piece of retina in bulk, 
where we luckily discovered the 
source of the intraretinal hemor- 
rhage. Figure 9 is a photomicro- 
graph of a section showing the 
rupture of the wall and the red 
blood corpuscles escaping through 
it in another case. Fatty changes 
have probably produced the locus 
minoris resistentiae which has 
resulted in the splitting and in 
the rupture of the vessel wall. tion. 

Figure 10 is a cross section of 
the optic nerve about 3 mm. behind the 
disc. One’s attention is immediately ar- 
rested by the changes seen at three places; 
namely (a) the broad sheath of connective 
tissue surrounding the central vessels; 
(b) the sclerosed plaque below the central 
vessels and half-way between them and 
the margin of the nerve; (c) the fairly 
large patch of cavernous degeneration of 
the nerve at the margin at 7-o’clock posi- 
tion. (a) and (b) are well seen in figure 
11, which is a photomicrograph taken 
with a high power lens. 

The sclerosed plaque is about one sixth 
of a diameter of the optic nerve. It has an 


irregular margin and is surrounded by a 
dense coat of elastic tissue. It is quite, 
smooth and apparently structureless and 
there are no nuclei in the plaque. 

In addition to the case from which 
figure 10 was taken two more of our 
cases showed cavernous degeneration. In 


Fig. 11 (Loewenstein and Garrow). High power of 
figure 10, approximately 150. Note thrombotic changes 
in the vein; the elastic fibers around the sclerotic plaque; 
compartments of the nerve-fiber bundles less sharply de- 
fined to the left, where near the patch showing cavita- 


appearance it resembles Schnabel’s cav- 
ernous changes found just behind the . 
cribriform fascia in glaucomatous eyes. 
Figure 12 shows a patch of it in another 
case, and figure 13 in yet another. The 
latter, a longitudinal section, shows two 
patches of it—one small circumscribed 
patch near the base of the physiologic cup 
and the other, much larger, and less 
sharply defined, just behind the cribriform 
membrane and very near the central 
vessels. Softened nerve-fiber bundles in 
yet another case are found throughout the 
whole thickness of the optic nerve. (fig. 
14). 


is no 
Often 
dis- 
erial 
Nous 
the } 
nous 
nd, 
osed 
sSue | 
the 
ned 
ese 
and 
lei, 
| 
the | 
ly 
ITld 
ce 
m 
he 
er 
p- 
n 
el 
Ig 
of 
e 
] 


Fig. 12 (Loewenstein and Garrow). Cross section of 
the part of the optic nerve showing cavitation (see fig. 


10), approximately 


Fig. 13 (Loewenstein and Garrow). Two patches of 
the cavernous degeneration of the optic nerve from a 
case of thrombosis of the central vessels. Upper arrow 
points to a small patch of it at the base of the physio- 
logic cup. Lower arrow points to a large patch of it 
near the thrombosed central vessels. 
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Scheerer (1923) described 
case of aberrant nerve-fiber byp. 
dles of the optic nerve in a case of 
thrombosis of the central yes. 
sels. He reproduced a transverse 
section through the optic nerve 
behind the cribriform plate, show- 
ing a very similar patch of cay- 
ernous degeneration of the nerye 
fibers without mentioning it in the 
text. 

We do not consider that glau- 
coma had taken any part in the 
production of these cavernous 
changes in our cases. Indeed, one 
slide showed a large patch behind 
the cribriform plate and a physio- 
logic cup. It may be that Schna- 
bel’s caverns are caused by 
similar vascular processes, as 
secondary venous changes are 
not rare «in primary glaucoma 
(Salzmann, 1933). 

The sclerosed plaque (figs. 10 
and 11) and the cavernous 
patches have an interest extend- 
ing beyond the local confines of 
the optic nerve. The plaque re- 
sembles those found in other 
parts of a diseasesd central nerv- 
ous system in disseminated sclero- 
sis. It is significant that we find 
this plaque and the patches of 
softening and cavitation in an 
optic nerve that is the seat of 
thrombosis of the central! vessels. 
Questions, therefore, naturally 
arise as to the relationship. Are 
they due to vascular changes in 
their neighborhood? This has 
been a vexed question in the case 
of disseminated sclerosis. As far 
back as 1862 Rindfleisch assigned 
a primary role to vascular lesions. 
Ribbert (1882) confirmed this. 


, 
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In more recent times much work 
has been done in the way of ex- 
amination, by modern technique, 
of many cases of disseminated 
sclerosis. Putnam (1937) found 
a great many plaques associated 
with thrombosed veins in or near 
them, as did Marburg (1942). 
Both found little change in the 
endothelium of the vessel wall 
and suggested that the primary 
cause may be in the circulating 
blood. 

Dow and Bergland (1942) ex- 
amined 60 lesions from five 
cases, by serial section, and in 
only 9 was the lesion near a 
thrombosed vein. 

Dawson (1916) found that 
small plaques extend along a ves- 
sel, always a vein, like a sleeve. 
In only a few instances did Daw- 
son find aggregations of white 
cells and fibrin in the lumen but 
never any organization of them 
into definite thrombi, and never 
any alteration in the vessel wall, 
although he made many examina- 
tions in search of such changes. 

Scheinker (1943) concentrated 
on the pathology of acute cases 
of disseminated sclerosis as likely 
to show the early changes ‘Te 
found that two thirds of aii 
earlier lesions were around 1 
dium-sized veins and capillaries. 
These vessels were engorged and 
partly thrombosed. Perivascular 
cuffing was noticed and loss of 
myelin in scattered typical 
plaques. Complete absence of re- 
pair is an important feature, as is 
the spongy tissue within a soft- 
ened area, with many small vac- 
uoles and cysts. 


Fig. 14 (Loewenstein and Garrow). Longitudinal sec- 
tion of optic nerve from case of thrombosis of the cen- 
tral vessels. Sponginess throughout the whole nerve, 
with many spaces between the nerve-fiber bundles. Hema- 
toxylin and eosin staining, approximately 150. 


Fig. 15 (Loewenstein and Garrow). Cross section of 
part of the optic nerve with its sheaths, Thickening of 
the pia. Subarachnoid hemorrhage. Hematoxylin and 
eosin staining, approximately X75. 
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Sheathing of retinal veins was recently 
found in disseminated sclerosis by Rucker 
(1944). Out of 34 cases of unexplained 
sheathing of retinal veins 21 were diag- 
nosed as disseminated sclerosis and 7 were 
suspected of it. Thrombosis of small blood 
vessels may therefore be not without im- 
pertance in the etiology of sclerosed 
plaques in the central nervous system and 
in the optic nerve. 

One specimen afforded evidence that 
thrombosis of the smaller vessels in the 
septa of the optic nerve may be the cause 
of the cavernous changes. There was close 
proximity of the cavernous patch to the 
thrombosed small vessel. 


Our specimens showed many changes in 
the sheaths and in the spaces surrounding 
the optic nerve. 

Subdural and subarachnoid hemorrhage 
are common in the sheaths of the optic 
nerve in cases of thrombosis of the central 
vessels (fig. 15). One slide showed a 
hemorrhage in the substance of the dura. 
It and some of the other collections of 
blood were freely sprinkled with pig- 
ment, which is evidence that the bleeding 
was antec mortem. Blood within the 
sheaths of the optic nerve intruding dur- 
ing the excision of the eye is massed and 
looks entirely different. 

The septa passing from the pia mater 
into the nerve have so few blood vessels 
that one has to examine many of them 
before finding a vessel. Thickening of the 
pial sheath itself is found, as shown in 
figure 15. Implication of the arachnoid is 
shown by the formation of adhesions to 
the pia on the one side and to the dura on 
the other. Threads are seen to pass from 
this band of adhesion. The thickening of 
the pia is not uniform. It is greater at 
some points than at others (fig. 15). In 
one of the cases the width of the thickened 
pial sheath measured 230y at some places. 
This tissue showed an abnormal increase 
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of fibroblast cells and in some places 
groups of giant cells. 

Changes in the choroidal vessels are 
not common but they do occur in isolated 
vessels here and there. This could easily 
be missed in the usual examination of 
sections. The method of choice is the ex. 
amination of the choroidal tissue in bulk, 
partially depigmented and stained for fat. 
Actual occlusion of a choroidal vessel was 
seen only twice. The condition seems to 
begin as a subendothelial fatty change in 
the arteries and in the veins, with reduc- 
tion in the size of the lumen. Endothelial 
growth is common and predominant some- 
times. In none of the cases was there any 
reason to assume an inflammatory etiology 
of the vascular changes that we have 
described. 


SUMMARY 


Eights cases form the basis of this 
paper and the thrombotic changes were 
found in the vessels of the retina, of the 
optic ne1ve, and of the choroid. Subendo- 
thelial fatty necrosis is frequent and may 
be found in the choroidal vessels as well. 
The veins and the arteries are usually in- 
volved in the changes. 

A newly formed rete mirabile is stained 
sometimes by a dark bloodstain.. Chains 
of aneurysms may show fatty walls. 

The central vessels in the optic nerve 
are often surrounded by a broad sheath of 
hyaline connective tissue with numerous 
elastic elements in it. A thrombus resem- 
bling a polypus was found in one artery, 
with a lymphocytic infiltration of the wall 
of the nearby vein. In one artery a mass 
of exudate, which stained pink with eosin, 
was found external to a thickened in- 
ternal elastic coat. The existence of a 
hemorrhage through a rupture in the wall 
of the vessel could be proved twice histo- 
logically. One organized venous thrombus 
showed endothelial giant cells. 

Hemorrhage into the subdural and the 
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subarachnoid spaces around the nerve is 
common. Some of these are freely 
sprinkled with blood pigment. 

Bruch’s membrane may be damaged by 
a fatty infiltration, and in some places 
interrupted. Opposite one of these gaps 
there was damage of the external layers 
of the retina and a subretinal exudate. 
It is suggested that this is due to defective 
filtration through the damaged Bruch’s 


membrane. 


In three of the cases spongy degenera- 
tion and cavitation of the optic nerve were 
found. 

A sclerosed plaque was found in one 
optic nerve with thrombosed small vessels 
near its margin and the thrombosis of 
these small vessels is probably the cause 
of the sclerosed plaque. The plaque may 
be similar to those found in disseminated 
sclerosis. 
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S. RopMAN IrvINE, Mayor (MC) 


Inflammations of the uveal tract (iris, 
ciliary body, and choroid) are a common 
cause of disability in both military and 
civilian personnel. In the Army Air 
Forces they ‘constitute the most common 
eye lesion requiring hospitalization (ex- 
cluding battle injuries), and the number 
of man-hours lost per case far exceeds 
that lost from other common eye diseases. 
Unlike most of the latter, they respond 
poorly to treatment and are particularly 
subject to recurrences. 

Uveitis is not a disease sui generis but 
is a symptom compiex arising from a 
number of causes of which the more im- 
portant are considered to be syphilis, tu- 
berculosis, gonorrhea, brucellosis, sarcoi- 
dosis, focal infection, and probably lym- 
phogranuloma venereum. Certain cases of 
recurrent serous iritis are associated with 
rheumatoid arthritis and usually show a 
sensitivity to certain streptococcus anti- 
gens.’ Etiologic diagnosis is a difficult 
matter and can in general be made only 
presumptively, owing to- the lack of a 
characteristic clinical picture for each 
etiology and to the endogenous nature of 
the disease which precludes direct bac- 
teriologic or immunologic study. A large 
proportion of cases in this country are 
nonspecific and are believed to be related 
to focal infection. Nonhemolytic and viri- 
dans streptococci are the organisms most 
commonly incriminated, and teeth and 
tonsils are the foci believed to be most 
often concerned. 

While chemotherapy with the sulfona- 

mide drugs? has in general been dis- 
appointing in uveitis, a small number of 
apparently sulfonamide-susceptible cases* 
have been reported, and this has raised 
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THE TREATMENT OF NONSPECIFIC UVEITIS WITH PENICILLIy 


, FRANK Maury, Major (MC), 


Jacos Scuuttz, Lt. Cot. (MC), Puitities Tuyceson, Lt. Cor, 
(MC), anp ARTHUR UNSwortTH, LT. Cor. (MC) 


the hope that penicillin might prove more 
successful. At the suggestion of Dr, Con. 
rad Berens, Civilian Consultant to the 
Secretary of War, a cooperative program 
to test the effect of this drug in nop. 
syphilitic cases was undertaken at fiye 
Army Air Force hospitals. The program 
was outlined and coordinated by Lt. Col, 
Michael J. O'Connor (M.C.), Executive, 
Professional Division, Office of the Air 
Surgeon. [he following five chiefs of oph- 
thalmologic sections and their assistants 
have participated in the study: Lt. Col. 
Arthur Unsworth, AAF Regional Station 
Hospital No. 1, Coral Gables, Florida; Lt, 
Col. Phillips Thygeson, AAF Regional 
Station Hospital, Drew Field, Tampa, 
Florida; Major Frank Maury, AAF Re- 
gional Station Hospital, Santa Ana, Cali- 
fornia; Major Jacob Schultz, AAF Re- 
gional Station Hospital, Randolph Field, 
Texas; and Major S. Rodman Irvine, 
AAF Regional Station Hospital, Ham- 
mer Field, California. The collected data 
have been reviewed and analyzed by Lt. 
Col. Phillips Thygeson. 


TYPES OF UVEITIS AVAILABLE FOR STUDY 


A total of 56 cases of anterior and 
posterior uveitis were treated with penicil- 
lin. Of these, 16 were cases of acute irido- 
cyclitis, 14 of chronic iridocyclitis, 11 of 
acute choroiditis, 14 of chronic choroiditis, 
and 1 was of chronic uveitis in which both 
anterior and posterior segments were in- 
volved. Etiologic studies were inconclu- 
sive, but with three possible exceptions all 
cases were nonspecific in character. The 
three exceptions were cases in which a 
positive serology for syphilis was found; 
none of the specific clinical changes of 


LIN 
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syphilis were demonstrable, however, and 
sn two cases previous antisyphilitic therapy 
had not noticeably influenced the disease. 
The Mantoux intradermal tuberculin test 
was positive in 9 of 26 cases in which it 
was recorded, but none of the anterior- 
segment inflammations showed nodular 
changes on the iris or other suggestive 
clinical lesions of tuberculosis. 


METHOD OF TREATMENT 


As may be seen in table 1, dosages 
varied widely in this series from a mini- 
mum of 100,000 units to a maximum of 
2,100,000, units, the average being about 
450,000 units. Duration of treatment also 
varied widely from a minimum of 1 day 
to a maximum of 10 days, the average 
being about 6 days, The penicillin was ad- 
ministered intramuscularly (usually 4 
times daily) in all 56 cases. In five of the 
cases each intramuscular injection was 
followed 15 minutes later by paracentesis 
of the cornea in an effort to increase the 


TABLE 1 
PENICILLIN DOSAGE IN 56 CASES OF UVEITIS 


Units - No. of Cases 


1,590,000 
2,100,000 


nN 
te 
S 
S 


penetration of penicillin into the aqueous. 
Atropine sulfate was used routinely to 
dilate the pupil in the anterior-segment 
cases. 


RESULTS OF THERAPY 


Table 2 shows the results obtained in 
the treatment of the 56 cases. It will be 
seen that only in acute iridocyclitis was 
any considerable improvement obtained 


TABLE 2 
TREATMENT OF UVEITIS WITH PENICILLIN 


Signifi- 


Slight 
Im- Unim- 
rove- .Prove- proved 
P ment 
ment 


Acute iridocyclitis 9 3 
Chronic iridocyclitis 1 1 
Acute choroiditis 1 0 10 
Chronic choroiditis 0 1 
Chronic iridocyclitis 0 0 
and choroiditis 


during or immediately after penicillin 
therapy ; of the 16 cases of this condition, 
marked improvement was obtained in 9, 
slight improvement in 3, and no improve- 
ment in 4. These results were very dif- 
ferent from those obtained in chronic 
choroiditis, none of the 14 cases of which 
showed marked improvement and only 
one slight improvement. Of the 11 cases 
of acute choroiditis there was improve- 
ment in only one. The results in chronic 
iridocyclitis were not much better, with 
improvement in only 2 of the 14 cases. 
No case in the series yielded a result com- 
parable to the rapid clinical cure obtained 
characteristically with penicillin in gonor- 
rheal urethritis. There was no correlation 
between length of treatment, dosage, and 
clinical results. 

No control series of cases either un- 
treated or treated by routine measures was 
run in connection with this study, but an 
analysis of 26 uveitis cases treated at 
Drew Field since January 1, 1943, is of 
interest. The results obtained on simple 
therapy, consisting of hot compresses, at- 
ropine sulfate, and foreign protein, 
roughly parallel the results in the penicil- 
lin-treated cases; that is, satisfactory 
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clinical improvement in acute iridocyclitis 
but little or none in choroiditis. Further- 
more, many of the uveitis cases in the 
penicillin series were recurrences which 
presented an opportunity to compare the 
course of. the penicillin-treated attacks 
with the earlier nonpenicillin-treated 
attacks. No significant differences were 
noted. 


PENICILLIN BY IONTOPHORESIS 


In an effort to increase the concentra- 
tion of penicillin in the anterior segment 
and aqueous, 8 cases of anterior uveitis not 
included in the series of 56 cases reported 
above were treated by iontophoresis 
according to the method outlined by Von 
Sallmann.* special plastic chamber 
containing a platinum electrode was 
placed over the anesthetized cornea and 
the chamber filled penicillin-sodium solu- 
tion (usually in a concentration of 300 
Oxford units per cubic centimeter). The 
negative lead was then attached to the 
active electrode and the positive lead to 
the positive electrode at the patient’s neck. 
A current of 1.5 to 2.0 milliamperes was 
used for treatment times of from 3 to 5 
minutes. The treatments were repeated 
twice daily. Of the 8 cases of acute and 
chronic iridocyclitis so treated, 1 was 
treated for 3 days, 2 for 5 days, and 5 for 
7 days. The passage of penicillin into the 
aqueous was demonstrated by assay of 
aqueous obtained by anterior-chamber 
puncture in two cases (Major S. R. 
Irvine). 

No dramatic or clear-cut improvement 
which could be ascribed to the treatment 
was obtained in any of the eight patients 
treated by this method. 


DISCUSSION 


From the results here described it is 
clear that penicillin was ineffective in the 
treatment of this series of cases of chronic 
uveitis. It is doubtful even that penicillin 


was the effective factor in the apparent 
successes with acute irridocyclitis, since 
this disease frequently runs a benign 
course on simple therapy, or even in th 
absence of thérapy. In view of the high 
percentage of failures with sulfonamig 
therapy which have been reported, failure 
with penicillin should not be considere 
surprising. 

Since this article was accepted for pub- 
lication, Scobee® reported that in 75 per. 
cent of cases of nonspecific uveitis peni- 
cillin seemed to have a marked ther. 
peutic effect, but in no case was cure ef. 
fected with penicillin alone. A dosage of 
150,000 units per day for treatment times 
varying from 5 to 12 days was used. If 
no therapy other than penicillin was in- 
stituted, relapses almost invariably oc 
curred in from 5 to 7 days. The claim of 
a marked therapeutic effect would seem 
to be open to grave question in view of 
the failure to obtain a single cure. 

Although the results of this study must 
be considered negative, the findings have 
a certain importance as indicating the 
absence of penicillin-sensitive bacteria in 
uveitis. This constitutes additional evi- 
dence to support the belief that penicillin- 
sensitive or sulfonamide-sensitive bacteria 
are not present in the uveal tissues, since 
there is no reason to suppose that rapid 
clinical cure would not be obtained in most 
cases of nonspecific uveitis if such were 
the case. 

It is unfortunate that no cases of gono- 
coccal uveitis were included in this series. 
On theoretical grounds at least, a satisfac- 
tory response might be expected with 
penicillin in this condition, since direct 
metastasis of the organisms to the uveal 
tract very probably occurs. Goldberg* has 
described a case of probable gonorrheal 
choroiditis which responded favorably to 
penicillin. It is also likely that syphilitic 
uveitis will respond to penicillin therapy 
in view of the favorable effect of the drug 
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on other syphilitic manifestations. It is of 
interest that two cases of syphilitic 
uveitis have been reported’ as improving 
strikingly on penicillin though one re- 
lapsed later. More recently Klauder and 
Dublin® reported three cases of syphilitic 
iritis, two of which were treated with 
2,400,000 units of penicillin and one with 
1,200,00 units. All three became quies- 
cent within 12 days. From two to four 
weeks were usually required when arseni- 
cal therapy or combined fever and ar- 
senical therapy were used. 


CONCLUSIONS 


1. Fifty-six cases of anterior and pos- 


terior nonspecific uveitis were treated 
with penicillin by intramuscular injection. 
Eight additional cases of anterior uveitis 
were treated by penicillin iontophoresis. 

2. Only in acute anterior uveitis (irido- 
cyclitis) was; significant improvement 
noted during or after the period of treat- 
ment. This improvement appeared to be 
no greater than would be expected with 
ordinary forms of treatment, such as at- 
ropine, heat, and foreign protein. 

3. These findings suggest that penicil- 
lin-sensitive bacteria are not ordinarily 
concerned in the etiology of nonspecific 
uveitis. 
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STATUS OF COMPENSATION FOR OCULAR INJURIES 
IN THE UNITED STATES* 


SOME FUNDAMENTAL CONSIDERATIONS 


Morris Davipson, M.D. 
New York 


In preparation for its Revised Report 
on Compensation for Eye Injuries,’ the 
Committee on Visual Economics of the 
American Medical Association published 
in 1940 a tabulation of the compensation 
statutes and laws of all states in the Union 
with reference to compensation for eye 
injuries.* In the same year a tabulation 
of the monetary aspects of Workmen’s 
Compensation Laws in the United States, 
including data relative to compensation 
for eye injuries, was also published by the 
U. S. Department of Labor.* The two 
tabulations are complementary of each 
other. The Committee’s tabulation is 
somewhat incomplete ; the writer knows of 
one error that it contains, and there are 
probably several others. The State of New 
York is stated to use only the factor of 
central visual acuity at 20 feet as basis for 
compensation. In reality it also compen- 
sates for loss of extraocular-muscle func- 
tion and of visual fields when the occasion 
exists. Massachusetts is stated to compen- 
sate for the loss of an eye with $500, 
whereas the U. S. Department of Labor’s 
tabulation states that in the case of Massa- 
chusetts the amount of compensation 
“cannot be determined from the law.” 

What immediately strikes one in study- 
ing these two tabulations is the wide di- 
versity of standards of compensation for 
an industrially damaged eye, in the 47 
states that have compensation laws (Mis- 
sissippi, as yet, has no law in operation). 
The Federal Government alone operates 
with two standards. The U. S. Employees’ 
Compensation Commission, for the benefit 


* Read before the Society of Medical Juris- 
prudence, November 13, 1944. 
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of injured civilian employees and long. 
shoremen, has one standard. Another 
standard is applied by the War Veterans 
Administration to injured members of 
the Armed Forces. The range is so great 
that for the loss of an eye an injured 
worker may be awarded as much as five 
times the amount of money in some states 
(Wisconsin and Connecticut) that he 
would receive in others (Washington and 
Oregon). Between these extremes may be 
found as many as 27 different values as- 
signed to the same damage, from the oph- 
thalmologist’s standpoint, as a combined 
result of the operation of the several items 
in the varying laws. 

This chaotic situation bids fair to be 
come a more serious problem now than in 
the past. The postwar period will find 
large masses of our industrial population 
temporarily and permanently displaced 
and the disparities in our compensation 
laws more glaring. There is likely to be 
a much larger volume of compensation for 
eye injuries to be handled, including the 
additional complication of compensation 
for eye injuries incurred in Government- 
run war industries and in the war itself. 
The rehabilitation and reémployment of 
the war injured will be seriously affected 
under widely varying state laws and prac- 
tices; consequently varying standards of 
visual requirement will be set up by in- 
dustry. A worker might be industrially 
blind under the law in one state but not 
in another. A reconsideration of the prob- 
lem and an attempt at some standardiza- 
tion is, therefore, necessary. 

The solution of some aspects of this 
problem clearly falls within the domain 


a 
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of the social economist, the jurist, and the 
legislator. Compensation for ocular in- 
juries shares these aspects with compensa- 
tion for other injuries. These aspects are: 
standardization of benefits for permanent 
total disability; of those for temporary 
disability; of the percentage of weekly 
wages to be paid out in compensation ; of 
provision for deductions from permanent 
awards for benefits paid out for tempo- 
rary disability intended as incentives to 
the worker for return to industry; and 
standardization of compensation for facial 
disfigurement. 

Other aspects are of such a purely 
medical nature that their solution devolves 
entirely on the physician and, in our case, 
on the ophthalmologist. The standardiza- 
tion of the principal items in compensa- 
tion for eye injuries obviously cannot be 
dealt with by the others and the responsi- 
bility for it has to rest on the shoulders 
of the ophthalmologist. There are six such 
items. 

A. The amount that should be awarded 
for the loss of an eye, or loss of its 
use, in terms of a percentage of the 
award for permanent total disability. 

B. The definition of loss of use of one 
eye (monocular blindness), and of 
loss of use of the two eyes (binocu- 
lar blindness, or permanent total 
disability). 

C. The definition of normal central 
visual acuity for distance and the 
degree of departure from the nor- 
mal, subject to compensation. 

D. The method of dealing with partial 
loss of central visual acuity for 
distance. 

E. The method of dealing with the 
principal collateral, or auxiliary, 
functions of vision: those of the 
extraocular muscles, of peripheral 
vision and of accommodation. 

F. The maximum deduction for tem- 


porary disability, if any, from the 
award for permanent damage to an 
eye, 

In view of the authority of the A.M.A. 
Committee, the thought and fabors it has 
devoted to the subject for over two 
decades, the fact that the Committee’s re- 
port has found favor in more states, al- 
though their number is small, than has 
any other suggested method, the Commit- 
tee’s report is taken as the only basis for 
discussion. The 1941 Revised Report of 
the Committee states that “it eliminated 
one recommendation of the 1926 Report, 
supplied a few omissions, corrected some 
errors and clarified some steps.” In the 
belief that the incorporation of a few 
minor recommendations and changes in 
the Committee’s report would make it 
more widely acceptable and thereby fur- 
ther the badly needed standardization of 
compensation for ocular injuries in the 
United States, a revision of its report is 
suggested. 

The present situation in regard to each 
item may be summarized as follows: 

With reference to Item A, an analysis 
of the tabulations shows that compensa- 
tion for the loss of an eyeball exceeds that 
for loss of use by a small amount in only 
21 percent of the states; that compensa- 
tion for loss of use of one eye in relation 
to that for permanent total disability 
varies between 10 and 50 percent; that in 
one third of the states compensation for 
permanent total disability is for life, actu- 
arially the equivalent of 1,000 weeks, 
whereas in the rest it varies between 260 
and 550 weeks, and that there is no paral- 
lelism between the maximum of compen- 
sation for permanent total disability and 
that for the loss of an eye. The majority 
of states favor 500 weeks as compensa- 
tion for permanent total disability, or ap- 
proximately in money $10,000, and for 
the loss of an eye 100 weeks, or approxi- 
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mately in money $2,000. The actual 
amounts in money vary somewhat be- 
cause of varying weekly benefit limits 
which run from 50 to 70 percent of wages, 
and varying maxima running from $12.50 
to $25.00. The tendency, therefore, may 
be said to favor a 20-percent relation in 
compensation for the loss of an eye to 
that for permanent total disability. 

With reference to item B, no obvious 
tendency is demonstrable. Of the 47 states, 
only 14 define industrial blindness as a 
visual acuity of 20/200. In the remaining 
states the definition of industrial blindness 
varies all the way from a visual acuity 
of 20/100 to light perception. Of the 14 
states defining it as 20/200, only 6 seem 
to demand that it be corrected visual 
acuity. 

Item C furnishes the only instance of 
unamity. All regard 20/20 as normal 
visual acuity, and two thirds begin com- 
pensation when visual acuity is reduced to 
20/25 ; the rest only when it is reduced to 
20/30. 

Item D again exhibits a wide diversity 
of methods. About one half of the states 
have no mandatory method of appraisal 
of partial or percentage loss of use of 
an eye. The. other half operates with eight 
considerably varying procedures. The 
method of the A.M.A. Committee is said 
to be in operation in 12 states but, un- 
modified, is actually in use in 6 states 
only. 

In regard to item E, the formula recom- 
mended by the A.M.A. Committee is in 
use in 7 states ; 15 other states presumably 
deal with the collateral functions sepa- 
rately. No data are available as to the 
remaining states. 

No data are available as to the limits 
of deduction for temporary disability in 
case of eye injuries in the nine states that 
decree limits. In New York it is 20 weeks. 

This summary of practices indicates 
sufficiently the great need of an attempt 


MORRIS DAVIDSON 


at some standardization. What follows are 
suggestions in regard to each item for the 
purpose of discussion. 


ITEM A, THE PERCENTAGE OF PERMANEY} 
TOTAL DISABILITY WHICH LOSS oF ay 
EYE REPRESENTS. 


Ever since 1881, when Switzerland 
initiated the movement for Workmen’s 
Compensation Laws,* the problem of the 
proper relation that compensation for the 
loss of an eye should bear to that for 
permanent total disability has preoccupied 
ophthalmologists, jurists, legislators, re- 
presentatives of capital, and representa- 
tives of labor. This relation constitutes the 
foundation on which the whole structure 
of compensation for ocular injuries must 
rest. During the first half of this period 
proposals varied between 50 and 10 per- 
cent. The maximum proposal of 50 per- 
cent was the result of the crude notion that 
if bilateral blindness constitutes a perma- 
nent total disability, monocular blindness 
is 50 percent of that. This notion was 
quickly discarded as untenable. The mini- 
mum of 10 percent was based on the 
purely economic approach, that is, the loss 
of earning statistically determined. This 
minimum was also found generally un- 
acceptable mainly because of the lack of 
identity between the more or less “con- 
stant” working capacity of a human being 
and the widely “variable” earning capacity 
of an industrial worker in a competitive 
labor market that is subject to periodic 
booms and depression, on the one hand, 
and a continual struggle between organ- 
ized labor and organized capital on the 
other. A recent experimental attempt to 
determine the loss of productivity result- 
ing from the loss of an eye, by the pro- 


cedure of bandaging one eye of printers 
and noting the effect, was made in the 
U.S.S.R. and was found to result 
in a loss of 16 percent of produc- 
tivity. This may be regarded as the real 


minimum to be considered. Consideration 
has to be given to the fact that we are 
dealing with depression of a vital function 
of a human being and with the risk of his 
losing the other eye, and not merely with 
depreciation of a working machine. The 
result of all these considerations has been 
a stabilization of the practice and recogni- 
tion that a loss of 25 percent of permanent 
total disability is the most reasonable com- 
pensation for the loss of an eye. A 1932 
questionnaire among Swiss ophthalmolo- 
gists,> who operate under a law providing 
for a maximum of 33 percent for skilled 
workers and a minimum of 20 percent for 
unskilled laborers, disclosed that in most 
cases awards for a 25-percent loss are 
made. It is evident that the majority of 
our states grant less than the minimum; 
that many states operate with a minimum, 
and that only a few recognize the average 
and higher standards of compensation for 
the loss of an eye. A standard of 25 per- 
cent of permanent total disability is in- 
directly indicated by the A.M.A.C. in its 
method of dealing with compensation for 
the rare injuries involving both eyes, by 
assigning a weight of three to the better 
eye. 

That item A is the cornerstone of any 
method of compensation for ocular in- 
juries is readily demonstrated by the fol- 
lowing two illustrations: 

In the case of an industrial commission 
operating on a 10-percent basis for the 
loss of an eye, the commission is presented 
by the A.M.A. report with a glaringly 
double standard in compensating for an 
equal damage to both eyes by 10 times the 
amount it grants for damage to one eye. 
Even in the case of the majority of states 
which observe a basis of 20 percent, bin- 


ocular damage becomes five times that of 
monocular damage, instead of four times 
as recommended by the A.M.A. Commit- 
tee. 

Again, the majority of states favor 
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100 weeks’ compensation for loss of an 
eye, and many deduct from permanent 
award that for temporary disability. Now, 
the average of the latter in ocular injuries 
has been found by the writer in New 
York State to be four weeks, and is not 
proportionate, of course, to the severity of 
the injury. For a permanent reduction of 
visual acuity to 20/25, for which 4.3 
weeks are granted in accordance with 
A.M.A.C. method, practically nothing for 
his permanent damage would be given 
such an average individual. 

It would, therefore, seem desirable for 
the A.M.A.C. to make a more definite 
recommendation as to item A of 25 per- 
cent, at which it has already arrived, as 
the most reasonable compensation for loss 
of use of one eye. 


Item B. Wuat Is AN ACCEPTABLE CRI- 
TERION OF INDUSTRIAL BLINDNESS? 


The A.M.A. Committee on Visual 
Economics does not define industrial 
blindness, except indirectly, by stating 
that “the reduction in visual acuity to 
20/200 (6/60 when the metric system is 
used) or a reduction in visual efficiency 
to 20 percent or less, is the accepted 
standard of industrial blindness.” This 
definition differs from that of the A.M.A. 
Committee on Definition of Blindness,® 
which states that “in general, visual acuity 
of less than one-tenth has been classed 
as economic blindness . . . such vision in 
the better eye when corrected with the 
best possible glass would. be recorded as 
less than 0.1 or 6/60 or 20/200.” Pre- 
sumably the Committee on Visual Eco- 
nomics was motivated in its definition by 
the desire to accommodate itself to some 
legislative provisions that the loss of 80 
percent of the vision of the eye is the 
same as the loss of an eye which, accord- 
ing to its table, is represented by 20/200 
visual acuity. Both definitions are based 
on the notion of visual acuity as the sole 
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criterion of blindness, and neither at- 
tempts separate criteria for binocular 
blindness and for monocular blindness. 
While visual acuity is the backbone of 
eyesight it cannot be employed as the 
criterion for both monocular and binocu- 
lar blindness, whether economic, voca- 
tional, or educational. It is obvious that 
while a person with 20/100 or even 20/70 
in either eye is handicapped for many 
occupations requiring good vision for 
distance, he is practically not handicapped 
at all if the lowered acuity is present only 
in one eye and the other is normal or much 
better. The reduction of visual acuity in 
ene eye must be much greater than that 
to handicap him, and then not because 
of loss of vision for distance but solely 
because of his loss of binocular stereo- 
scopic acuity, which is required in many 
occupations. Loss of the alternate use of 
either eye, such as is occasionally required 
in working in confined spaces which pre- 
vent turning of the head (inside boilers 
and tunnels and under motor cars), is 
a definite handicap. While, therefore, 
visual acuity may serve as the criterion 
for binocular defective vision, the only 
tenable scientific definition of monocular 
blindness would be in terms of the partici- 
pation of an eye in the binocular act of 
vision; in other words, in terms of loss 
of binocular stereoscopic acuity. We have 
only recently learned to measure stereo- 
scopic acuity with any precision. In the 
past the effect of reduction of visual 
acuity in one eye, the other being better 
of normal, could only be guessed at. 
A visual acuity of 20/70 was the first 
guess, then of 20/100, and later 20/200 
came to be regarded as abolishing binoc- 
ular stereoscopic acuity. Today, with 
our better means of measuring stereo- 
scopic acuity, it is well known that a visual 
acuity of 20/200 in one eye, the other 
being normal, is compatible with fair 
binocular stereoscopic acuity, and that the 


MORRIS DAVIDSON 


limit of binocular stereoscopic acuity jg 
reached only when the visual acuity of one 
eye is reduced to less than 20/400, The 
latter may be regarded as the equivalen 
of the loss of use of one eye, Visual 
acuity, however, as an index of stereo. 
scopic acuity loses its validity in the 
presence of strabismus and ophthalmo. 
plegia, and is modified by the visual 
acuity. of the other eye. Until furthe 
standardization of the measurement of 
stereoscopic acuity is accomplished it may 
be prematured to abandon visual acuity 
as the index of damage to one eye, but the 
substitution of “less than 20/200 v.a,” ag 
an index of loss of the use of one eye for 
“20/200 v.a.” is indicated. In favor of it 
is, aS pointed out, the definition of the 
A.M.A.C. on Definition of Blindness, 
and the fact that all the other four recently 
proposed tables of compensation for eye 
injuries, in Italy, Russia, France, and 
the Argentine, tabulated and charted in 
table 1 and chart 1 (with New York State 
table and the older A.M.A.C-. table added 
for purpose of comparison), so define it. 
The tabulation and charting, for the sake 
of a more rapid orientation, has been 
made directly in terms of loss instead of 
in terms of retained vision, making un- 
necessary a further operation of subtract- 
ing retained vision from 100 percent, 
There are, in addition to the scientific 
objections to identifying monocular blind- 
ness with a too-high visual acuity, other 
objections of a sociologic nature. It lumps 
into one group persons with quite widely 
varying handicaps, and thus inequitably 
gives to some persons monetary compensa- 
tion which could be more properly distrib- 
uted among the more deserving ones ; that 
is, to those who have lost an eye altogether 
or have definitely lost use of it in terms of 
loss of binocular stereoscopic vision. It also 
becomes a source of inequity when awards 
for the loss of an eye are made, in accord 
ance with law or court decisions, regard- 


less of an already existing high degree of 
subnormal vision before an industrial in- 
jury. It furthermore sets a false standard 
for industry in the selection of its person- 
nel, and may prove a serious obstacle in the 
postwar rehabilitation program. 

It is therefore proposed that monocular 


blindness be defined as less than 20/200 . 


visual acuity, or, to be more precise, as 
20/240, the next practical step in measur- 
ing visual acuity on the basis of a toler- 
ance of 20 percent in our measurements 
of the higher thresholds. 

For the compensation of binocular 
visual-acuity losses, the A.M.A.C, method 
of weighting the same or better visual 
acuity of the other eye with three is still 
applicable. 


Item C. WHAT IS NORMAL VISUAL ACUITY 
AND WHAT SHOULD BE THE MINIMUM 
DAMAGE TO IT SUBJECT TO COMPENSA- 
TION? 


Normal visual acuity is commonly 
identified with that of one-minute angle, 
or 20/20.* It is loosely spoken of as 
perfect visual acuity. The A.M.A.C. Re- 
port of 1941 still says: “Therefore a 
20/20 (6/6 metric) Snellen is employed 
as the maximum visual acuity of central 
vision or 100%.” 

The current standard of normal visual 
acuity of 20/20, corresponding to a 
minimum separabile of one minute of arc 
and expressed by its trigonometric tangent 
of 1.6 mm. at 6 meters, or 20 feet, was 
proposed in 1862 simultaneously by Snel- 
len and Giraud Teulon, but is commonly 
known as the Snellen standard. The basis 
of the standard minimum separabile, as is 
well known, is the average size of a 
retinal cone and the position of the nodal 
point of the human eye. To regard 20/20 


*[Comment: The denominator of the frac- 
tion 20/20 indicates a letter made up of a square 
of 5 by 5 one-minute-angle-subtending blocks. 
The entire letter subtends 5 minutes. Eprror] 
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Snellen as normal, in the sense of the 
average of normal eyes, or of the most 
frequently occurring, or as perfect, or 
maximum visual acuity, is no longer 
warranted, and this standard has been 
challenged for some time. 

Javal, as early as 1900, objected to the 
arbitrary manner by which Snellen es- 
tablished this standard. He is quoted by 
Lemoine and Valois’ as follows: “Before 
publishing their test-type, our Utrecht 
colleagues tested the acuities of a con- 
siderable number of persons of varying 
ages free from any perceptible defects 
in their eyes. They computed the average 
of their observations and gave it the name 
of normal visual acuity. At that time they 
did not know how to correct many errors 
of refraction which to-day are known 
and corrected by those who know their 
ophthalmometry and skiascopy.” To this 
may be.added that at that time an 
astigmatism of 1 D. was regarded as 
negligible and that skiascopy was not in- 
vented until 1873, by Cuignet. Lemoine 
and Valois further say: “In reality Snel- 
len normal visual acuity is often sur- 
passed; some persons have 12/10 to 
15/10, some even 20/10. . . . Generally 
this superior acuity is not systematically 
measured, As a general rule our test-type 
is made for the measurement of patho- 
logical acuities and does not contain lines 
for testing superior acuities.” 

Elschnig,® in his “Report on standardi- 
zation of visual acuity to the International 
Congress of Ophthalmology,” held in 
1929, states that the minimum separabile 
for the normal human eye subtends a 
visual angle of 43 seconds of arc instead 
of one minute. In our foot measure nor- 
mal visual acuity would be 20/14.33, in- 
stead of 20/20. 

Duke-Elder® says: “Normal visual 
acuity is between 1.5 and 2, although as 
high a value as 5 has been met with.” 
That is to say, normal is between 20/13.3 
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and 20/10, and as high as 20/4 may be 
found. 

These quotations serve to dispose of the 
assumption that 20/20 is the normal, let 
alone the maximum, visual acuity. The 
fact that we habitually measure thresholds 
of the minimum separabile of 20/22, 
20/25, and 20/30, which would appear 
incompatible with the basis of an un- 
stimulated cone of one-minute angle lying 
between two stimulated cones, as the 
anatomic substratum of our normal, alone 
suggests that our standard is too low. 

There are, however, few data in the 
literature establishing the incidence of 
acuities superior to one-minute angle in 
the population. The few recent reports 
are therefore worth noting. 

Campos,” in an examination of 10,000 
eyes, reports 76.28 percent with visual 
acuities of 20/15 or better; considers the 
possibility that the Brazilians as a people 
have a higher incidence of superior visual 
acuity, but concludes that more probably 
our concept as to what constitutes normal 
visual acuity is subject to revision. 

Kuhn" found among 6,674 male work- 
ers a frequency of as high as 67.7 with 
visual acuities of 20/15 and 20/10, and 
says: “It may challenge some empirical 
concepts of norms, or it may scientifically 
substantiate them ; for example, incidence 
of 20/15 as indicating a norm in the better 
of the two eyes rather than 20/20. How- 
ever, I am not certain of this.” 

The present writer (table 2), as a by- 
product of another inquiry referred to 
later, found, in a small sample of 438 
uninjured eyes of claimants for compensa- 
tion, 38 percent with visual acuities better 
than 20/20, as compared with 36 percent 
possessing a visual acuity of 20/20 only. 
Even the injured eyes of the same claim- 
ants showed an incidence of 23 percent 
of visual acuity superior to 20/20 as 
compared with that of only 42 percent 
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possessing a visual acuity of 20/29 only 
Since no attempt was made at COrrection 
to better than 20/20, the figures for 
superior visual acuity in both STOUpS are 
of course, much lower than is actually the 
case. 

From the foregoing it is clear that, 
visual acuity of 20/20 is subnormal 
Hence, it is logical to begin Compensating 
for the consequences of an industry 
injury when the reduction from 20/y 
is slight, not when it is reduced to 20/25, 
the limit set by the A.M.A.C. table. It js 
therefore proposed that a visual acuity of 
20/22 should be regarded as subject to | 
compensation, 


3 


IreEmM D. How To DEAL WITH PARTIAL 
LOSS OF CORRECTED VISUAL ACUITY FoR 
DISTANCE IN ONE EYE 


The answer to this problem is facilitated 
by a previous agreement upon the per- 
centage of permanent total disability that 
should be awarded for the loss of the use 
of an eye, and upon the definition of mo- 
nocular blindness. In addition, there is 
required a brief analysis of a universally 
used notation to express visual acuity, 
generally described as the Snellen nota- 
tion. 

This notation has grown out of the 
concept that the higher the minimum 
separabile, or the threshold of two-ness, 
the lower must be regarded the visual 
acuity. The same notation is also familiar 
to us in the diopter system of expressing 
lens power. In both, power or acuity is 
expressed by the reciprocal of the relation 
between a focal length of lens or minimum 
separabile and an arbitrarily chosen unit 
of measurement as a standard. The gen- 
eral equation expressing this kind of 
relation is XY =A, or X=A/Y, @ 
Y = A/X. “A,” which is a constant, cam 
be any unit of measurement and any 
quantity, provided one of the variables 
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makes use of the same unit. in the di- 
opter system the meter is the unit gener- 
ally used, and the equation becomes 
D = 1/F. We may use 100.cm. for “A” 
as well; then the equation becomes 
D = 100/Fem. Similarly, for acuity we 
have the equation A = 1/T. Whether 
we use aS a unit one-minute angle, or 
either of the equivalent trigonometric ex- 
pressions for angles, their cotangents, 
whether we use the foot measure or the 
metric system is immaterial. Since we use 
the cotangents instead of angles, the usual 
forms of the equation are: V (Visus), 
or S (Sight) = d/D, or, in our foot 
measure = 20/D feet. 

There are two important aspects to the 
equation XY = A that should. be borne 
in mind when it is used. One is that it 
is not defined for zero. When either of 
the variables is zero the other becomes 
infinity. It is not defined, therefore, for 
either zero lens power or zero focal length 
in the diopter notation, nor is it defined 
for either zero acuity (or blindness) or 
zero minimum separabile, or threshold. 
The other aspect is that “A” is an “arbi- 
trarily’” chosen constant based on a unit 
of measurement, properly described as a 
standard, while the “normal” is an “ob- 
ligatory” quantity imposed on us by 
factual data, without any relation to the 
former, except for the accidental use of 
the same unit of measurement. The state- 
ment based on the equation that 2D. is 
one-half 4D. has a meaning, but a state- 
ment that 2D. is one-half the normal lens 
power is, in terms of the equation, mean- 
ingless, Similarly, a minimum separabile 
of two-minute angles is twice that of one- 
minute angle, and the visual acuity of the 
former is one half of the latter; but, in 
terms of this equation, it is meaningless 
to say that the former is one-half “nor- 
mal” visual acuity. That such statements 
occur even in such modern standard 
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textbooks and treatises as Fuchs’s,’? 
Henker’s,"* the Traité d’Ophtalmologie,"* 
and Duke-Elder’s®® requires an explana- 
tion. This to be found in the fact that this 
notation was designed for purely clinical 
purposes. It sets a “normal” as the goal 
to be achieved by the clinician’s thera- 
peutic efforts, in correcting ametropias 
and treating diseases. Dominated psy- 
chologically by his aim he does not se- 
riously object to saying that visual acuity 
of one half the standard. is one half the 
normal. When he applies the notation 
to the problem of compensation, his actual 
knowledge of the degree of handicap a 
given visual acuity presents and his com- 
mon-sense urge toward a graded progres- 
sive principle in compensation, which is 
not facilitated by the equation, make him 
pause and ponder. 

The unsuitability of our notation for 
Workmen’s Compensation purposes was 
recognized from the earliest days of the 
existence of the Workmen’s Compensa- 
tion Laws in the world. In the first period 
characterized by an economic approach, 
which regards labor as a commodity, and 
the worker’s earning capacity as the sole 
criterion in compensation, an adjustment 
of our notation to the exigencies of the sit- 
uation was made by the simple expedient 
of assuming a lower standard of normal 
vision for the industrial worker. For this 
purpose, without tampering with the clini- 
cally entrenched and useful visual-acuity 
notation, a standard or normal of two- 
minutes of arc was adopted, so that what 
we record as 20/40 visual acuity became 
“normal.” Some even suggested a five- 
minute angle as “normal” for him. With 
the growth of a more humanitarian ap- 
proach in the second period in the evolu- 
tion of Workmen’s Compensation, both 
in Europe and on this side of the Atlantic, 
which stresses the primacy of the depres- 
sion of a human being’s vital functions 
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over that of earning capacity, and grants 
the worker the same standard normal as 
is found in the rest of the population, 
the problem of our acuity notation comes 
to the fore again. 

The alternative to an adjustment of our 
notation by lowering the standard or nor- 
mal is furnished by the substitution of 
the linear equation X + Y = A, or = 100 
percent, in our case for the XY = A equa- 
tion. This also provides for the inverse 
relation between the acuity and the mini- 
mum separabile, except that instead of by 
division it achieves it by subtraction, It 
involves, of course, an agreement on two 
points of reference, a zero point and a 
100-percent point. The method is familiar 
to us as the one adopted for the purpose 
of measuring temperature, and, if we 
designate a one-minute angle as the zero 
point of blindness, we have to deduct it 
from our scale and threshold found before 
dividing the scale into parts. We proceed 
similarly in employing the Fahrenheit 
scale by deducting 32, a quantity used as 
a zero point. Such a procedure was the 
original one suggested in 1922 by the 
A.M.A.C. Majority Report, except that 
it split the result into two parts, one to 
compensate for loss of visual acuity for 
distance, and the other for loss of visual 
acuity for near, and that it defined blind- 
ness as a visual acuity of 20/220. This 
linear equation, aside from its simplicity, 
satisfies our need of a graded progressive- 
ness absent from the other equation. 

The radically different tables resulting 
from the employment of the two equations 
is illustrated in chart 1 by the hyperbolic 
curve used by the State of New York 
with the old A.M.A.C. straight-line pro- 
posal. Since the charting, as well as the 
tabulation for table 1, was made in the 
interest of a more rapid orientation, di- 
rectly in terms of percentages of blind- 
ness, and not inversely in those of visual 
acuity, the equation of the first is 
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XY = 100 X — 100, and of the second, 
220 — 20 


2 


Of late there is evident a tendency 
throughout the world toward a com- 
promise between the hyperbolic equation 
and the linear equation. This is manifested 
not only in the new A.M.A.C. tables, 
based on the work of Snell*® with obscur- 
ants and the application by him of the 
Weber-Fechner psychophysiologic prin- 
ciple, but also in the recent proposals by 
Sena,’ of the Argentine; Druault,?* in 
France; Ostrooumoff,’® in the Soviet 
Union; and by Sabbadini and Pastina,”° 
of Italy (table 1 and chart 1). 

No two of these curves are alike, each 
being based on different equations. They 
cross each other, but evidently represent 
a movement in the same direction. It is 
doubtful whether one universally accept- 
able mathematical formula will ever 
emerge, however, from among them. 
Many others probably will be proposed 
in due course. The lack of precision in 
our clinically practicable measurements 
of the minimum separabile militates 
against the validity of the application of 
any mathematical formulae of some com- 
plexity. Wagenmann,”* who reviewed this 
topic extensively in connection with the 
proposals of Magnus, toward the end of 
the last century, arrived at the conclusion 
that the “work of Magnus was unsound 
scientifically, impractical and Magnus’ 
attempt to solve the problem by way of 
mathematical formulae has not contrib- 
uted toward the solution of the problem.” 

With special reference to the Weber- 
Fechner principle underlying the new 
A.M.A.C, table, the applicability of the 
principle to the problem is doubted by 
Dufour,” who calls attention to the 
fact that a visual-acuity series is not a 
differential-threshold series to which only 
the principle is applicable, but that it may 
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apply to the determination of the toler- equivalent of 100 would not be affected 
ance permitted in our individual threshold by defining blindness as 20/240, since 
determination. The validity of the prin- even if the linear formula is preferred 
ciple, in general, is subject to serious 20/200 represents a loss of 81.8] percent 


TABLE 1 


CONDENSED TABULATION OF FIVE RECENTLY PROPOSED (ITALIAN, ARGENTINE, FRENCH, Russian AND 
NEW A.M.A.C.) TABLES OF COMPENSATION FOR CORRECTED CENTRAL VISION FOR DISTANCE* 


Percentages of Blindness ie 
New York State | 10° | 20 | 33.3] 42.9] 50 | 60 | 71.4! 80 equals 100% 
(traditional) | | 
Italian 6.14| 13.14] 23 | 31.8} 40 | 50 | 63.6 73 |86 .| 100% | 
(Sabbadini and 
Pastina) 
Argentine 2.5| 5 | 10.5} 14.9| 21 | 31 | 45.657 | 76 | 100%) 
(Sena) | | 
French — | — | 10.6] 13.3} 23.3| 42.41 60 | 73.3 | 73.3 | 93.3 | 100% 
(Druault- 0 
maxima) | 
Russian 3 6 | 11.8] 16.4] 21.1] 30 | 42.452 | 73 | 100%| 
(Ostrooumoff) | | 
Amer. Med. — | 4.3} 8.5] 12.5] 16.4] 23.5] 36 | 51.1 | 80 equals 100% 
Assoc. 
(new) 
Chapman — | 5 | 7.5110 |15 |25 | 40 | 90 |100% 
(old A.M.A.C.) | 
Thresholds or Separable Minima 
20/22| 
| | | | | | | | minus! minus 


* To facilitate comparison the traditional table (New York State) and the Chapman (old A.M.A.C,) 
have been added, and all computed to the basis of the loss of use of one eye as equal 100 percent re- 
gardless of the state of the other eye. ’ 


reservations by such writers as Luciani,2* Item E, How To DEAL WITH THE PRIN- 
Duke-Elder,** and Pieron,”* all of whom CIPLE COLLATERAL, OR AUXILIARY, 
point out that it is applicable only to ORGANS OF EYESIGHT 

stimuli of medium intensities and not to 
high or low intensities. 

In the interest of a more rapid progress 
toward standardization of compensation 
practice in the United States, and in spite 
of the reservations referred to, the writer 
would vote for the A.M.A.C. tables, which 


The term collateral, or auxiliary, to 
describe the apparatus of the extraocular 
muscles, the peripheral-vision apparatus, 
and that of accommodation, would seem 
far sounder physiologically than the term 
“coordinating functions” employed by 
the A.M.A.C., which suggest an equal 


the slight modifications suggested might essentiality and motor interrelationships 
improve. It should be noted that the that are not intended. One can hardly 
statutory requirement of any state making speak of a person as blind even with all 
a loss of 80 percent of visual acuity the extraocular and intrinsic muscles not 
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functioning and peripheral vision de- 
stroyed, but, with central vision abolished, 
the other organs are practically useless. 
Central vision is “central” not only 
anatomically but psychophysiologically. 
These auxiliary organs are rarely in- 
volved alone as a result of injuries. 
Wagenmann* says in regard to one of 
them: “Without simultaneous loss of 
central visual acuity there occur major 
peripheral field defects only exception- 
ally.” In the writer’s experience, which 
covers the examination of about 50,000 
claimants for compensation in the course 
of 15 years, the isolated involvement of 
these auxiliary visual functions of binocu- 
lar depth perception, of peripheral or in- 
direct vision, and of accommodation put 
together scarcely exceeds one tenth of one 
percent. The employment of a formula in 
dealing with them, in so far as they are 
impaired in association with impairment 
of central vision, in view of the difficulty 
of measuring these functions under the 
circumstances, is only confusing and mis- 
leading. The progressiveness in the com- 
pensation for the loss of central visual 
acuity, for which the newer tables pro- 
vides and for which the old traditional 
table did not, offers an automatic method 
of dealing with them when they are, as is 
generally the case, imponderable. When 
they overshadow the central-vision loss, as 
they rarely do, the latter may be ignored 
and the former dealt with as if they were 
isolated. These functions are therefore 
dealt with more simply, when isolated or 
salient, as if they were distinct and sepa- 
rate entities, and are dealt with in this 
manner by the State of New York, which 
has found it satisfactory and practical. 
Loss of binocular stereopsis in the 
whole of the motor field and irremediable, 
since one eye is functioning, is regarded 
as the equivalent of the loss of an eye, 
but in view of the fact that this function 


comes into consideration only when cen- 
tral vision is useful, to appraise it as a 
loss of 75 percent rather than of 100 per- 
cent would seem to be more reasonable, 
whether the function be lost from monoc- 
ular aphakia or from ophthalmoplegia. 
Partial loss of motor field is compensated 
on the basis that the lower field is more 
important and justifies a weight of two. 
Sectors are dealt with accordingly. 

Homonymous hemianopia is also re- 
garded as the equivalent of the loss of the 
eye, and a weight of two is assigned to 
the central zone of 30 degrees, as the more 
important one. Sectors and segments are 
dealt with accordingly. 

The loss of the function of accommo- 
dation, since it is generally susceptible of 
optical correction, and the visual acuity 
for near is generally superior to that for 
distance, because of the convergence mi- 
osis, does not call for any attention in 
compensation. The writer so far has not 
had occasion to deal with it, either mo- 
nocularly or binocularly, except, of 
course, in cases of aphakia, where it is 
dealt with on another basis. 


ITEM F, THE MAXIMUM DEDUCTION FROM 
PERMANENT AWARD OF COMPENSATION 
FOR TEMPORARY DISABILITY 


A statistical inquiry by the writer shows 
that the average period of temporary dis- 
ability in ocular injuries is about four 
weeks, and, needless to say, there is no 
parallelism between‘ the degree of the 
permanent loss and the temporary dis- 
ability. An intraocular foreign body, for 
instance, may involve no loss of time and 
result in 100-percent loss of the eye, and a 
keratoconjunctivitis may cause temporary 
disability of several months, without any 
permanent loss or only a minor one. If 
a 20-weeks’ deduction for temporary-dis- 
ability compensation is practiced, as in 
New York State, the compensation for a 
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minor permanent award in many cases 
becomes an illusion. 

Should there be a statutory deduction 
for temporary disability, it is proposed, 
therefore, that the maximum deduction 
in the case of ocular injuries be for four 
weeks, or the average of it found. 


1939 that “there is not sufficient informa. 
tion available to permit a Satisfactory 
estimate of the yearly total of eye injuries 
dué to occupational accidents in the 
United States. .. . The National Safety 
Council is unwilling to estimate eye in- 
juries in occupational accidents without 
further study.” The present writer cop- 
siders it an important function of the 
A.M.A.C, to organize such a survey, 
stimulate the publication of observations 


GENERAL CONSIDERATIONS 


From the standpoint of securing a 
more uniform nation-wide method of 


TABLE 2 


SUMMARY OF TRENDS IN INDUSTRIAL EYE ACCIDENTS IN THE STATE OF NEW YORK FOR 1925-1939 Basep 
ON 1940 SURVEY BY DIVISION OF STATISTICAL INFORMATION, NEW YORK STATE DEPARTMENT oF 
Lasor, Dr. E. PATToNn, DIRECTOR. 


Yearly Averages 


Perma- Perma- Cost of Average Cost of Average Eye 
Period nent nent ey Awards Eye Awards Award label 
erlocs Totally Partially it for Eye Injury for All forAll % of All 
Blind Blind y Injuries Award Injuries Injuries Injuries 
1925-30 8 776 2189 $1,788,534 $593 $30,510,214 $304 3 
1930-34 9 574 1930 544 2.56 
1934-39 8(2.6)* 520 1265 1 ,046 ,063 583 2.74 
1939 11(1)* 467** 1190f 1,074, 706 644t 26,909,799 362 2.24 


* Figures in parenthesis refer to bilateral injuries, the rest being cases in which the other eye was 
lost earlier or later. 

** Exclusive of skull fractures and cases with temporary disability exceeding permanent award, 
Two percent are bilateral. 

t Average permanent partial eye award from ocular injury is $1,824, compared with $668 average 
award for all injuries. Average industrial-blindness award is $3,172. Of total cost of awards for eye 
injuries, 81 percent goes to those with industrial blindness. On basis of New York City figures analyzed 
in 1940, awards are made in one third of all cases examined but in 11 percent only of cases are perma- 
nent partial awards made. Annual incidence of industrial eye injuries in New York State may be 
estimated at 5,000, and for the U.S.A. at 50,000. 

t Average temporary disability on basis of analysis of New York City material is about four weeks. 


compensation for industrial injuries to 
the eyes, the A.M.A.C.’s method, with 
the minor modifications suggested, offers 
the most acceptable basis. A static frozen 
uniformity, however, will not answer the 
needs of the situation. In the United 
States we have had over 25 years of 
experience in the administration of Work- 
men’s Compensation and in the making 
of awards for industrial ocular injuries, 
but no organized gathering of the data 
of our national experience nor a statistical 
analysis of them is available. The National 
Safety Council informed the writer in 


and of the experiences of those actively 
engaged in the field of treatment and com- 
pensation for ocular injuries, and initiate 
the holding of national conferences de- 
voted to the subject. 

As a contribution to the subject of 
surveying our national experience, a 
summary of the experience in New York 
State is offered in tables 2 and 3. New 
York State comprises a very large sector 
—because of its population, industry, and 
commerce—of the nation’s experience 
with Workmen’s Compensation, and prob- 
ably represents more than 10 percent of 
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it, Due to the fact that New York State 
has been operating with full-time oph- 
thalmologists for nearly 20 years, and for 
the past 15 years with the same ophthal- 
mologists, its data are probably the most 
homogeneous to be secured in the United 
States, and therefore of greater interest 
than would be those of another sector 
of the same size. 

Table 2 shows that the number of ocu- 
lar injuries per annum has been steadily 
decreasing for the 15-year period, so 
that in 1939 it was only a little over one 
half of what it was in 1925. While in- 
dustrial injuries, in general, also show a 
decrease, ocular injuries show a con- 
spicuously greater one. The relative dif- 
ference is exhibited in the last column 
with a drop in the proportion of eye 
injuries to injuries as a whole from 3 per- 
cent to 2.24 percent. The annual cost also 
reflects the decrease and it amounts to 
60 percent in 1939 of the cost in 1925. 
The average cost of an ocular injury, 
however, remains about the same. It is 
also worth noting that awards are made 
in one third of claims, but only one third 
of the awards are for permanent partial 
disability, the rest being for temporary 
disability only. 

Table 3 represents a summary of an 
inquiry to determine how closely we came, 
in view of the preéxistence of visual 
defects, to meting out justice in compensa- 
tion for eye injuries. The procedure 
adopted was to tabulate the frequency 
distribution of visual acuities of the in- 
jured eyes and of the uninjured eyes of 
the same claimants separately. It was 
believed that a sound criterion for a 
standard incidence of awards made for 
permanent partial disability in the total 
of all claims for compensation for eye 
injuries would be found in the difference 
between the incidences of all visual acui- 
ties less than 20/20 in the injured eyes 


and the uninjured eyes of the same claim- 
ants. New York State compensates for any 
departure from a visual acuity of 20/20. 


TABLE 3 


INCIDENCE OF VISUAL ACUITIES AMONG 2,235 
UNINJURED EYES AND 2,751 INJURED EYES OF 
CLAIMANTS FOR COMPENSATION EXAMINED BY THE 
WRITER IN NEW YORK CITY IN 1939.* 


20/13.1 20/20 
Visual Acuities 20/20 20/20 a 


plus eye 
Uninjured eyes | 38% | 36% | 26% 
| 23% | 42% | 35% 


Injured eyes 


* The incidence of visual acuities better than 
20/20 is based on a small number of 491 examined 
in 1943, which otherwise showed the same in- 
cidence, and have been added to the total and 
applied to the 1939 material. 

The examination of these claimants was 
made by the same observer throughout. 
This difference is 9 percent. Any serious 
departure from this would indicate either 
too much liberality, on the one hand, or 
too much bias against claimant, on the 
other. Actually, as can be seen from table 
2, about 11 per cent of all claims receive 
an award for permanent partial disability. 
Since the awards are under the jurisdic- 
tion of referees who are not bound by the 
medical opinion of the examiner, and the 
awards of ta_.e 2 are on the basis of indi- 
viduals whereas the figures of table 3 are 
on basis of eyes, some discrepancy is in- 
evitable. One may therefore consider 10 
percent as a standard for permanent 
awards, in percentage of all claims. Any 
serious departure—say 20 percent or 5 
percent of permanent awards—in any 
state, it is believed, therefore would re- 
quire an explanation and may involve 
either error of technique of the examiner 
or of the judgment of the industrial board 
or referee or both. The problem of differ- 
entiating preéxisting visual defects from 
those causally related to an accident is a 
real one, and the desirability of having 
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each state employ full-time ophthalmolo- 
gists for the purpose of examining 
claimants is obvious. The other result of 
this inquiry is that a considerable propor- 
tion of damaged eyes do not receive com- 
pensation, because, in spite of the damage 
found, they may still have 20/20 or a 
supreior visual acuity. It will be noted 
that there is a shift.of 15 percent in the 
incidence of visual acuities superior to 
20/20 between the two groups, which is 
compensated by shifts in the opposite 
direction of the incidences of 20/20 and 
less than 20/20, and that 40 percent of 
that shift receives no recognition in terms 
of compensation. Hence the recommenda- 
tion made elsewhere that compensation 
should begin at the slightest departure 
from 20/20. If we begin compensation 
only with reduction to 20/25 it is clear 
that an even greater injustice is per- 
petrated against the claimant. 

Finally, in connection with any plan of 
standardization of compensation for ocu- 
lar injuries in the United States, there is 
to be considered the problem created by 
vested interest. The nation-wide adoption 
of the A.M.A.C. tables, because of the 
existence of the extreme diversity of 
tables and methods, would benefit the 
insurance carriers to a considerable de- 
gree in some states, and give rise to objec- 
tions on the part of labor. In other states, 
labor would benefit and the increased cost 
create opposition on the part of the car- 
riers. In New York State, as an example, 
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the adoption of the A.M.A.C. schedule, 
would result (on the basis of an analysis 
of the writer’s material) in’an estimated 
saving to the insurance carriers of ap- 
proximately one third of their annyal 
cost of compensation for ocular injuries, 

The only way out of this difficulty js to 
assume the average annual cost of com- 
pensation for ocular injuries for the past 
five years as given or as standard. Thus 
neither side could object to a more 
equitable distribution of this cost among 
the injured. Raising the amount of com- 
pensation for the loss of an eye to a 
given level would maintain the annual 
level as far as labor is concerned and 
involve no hardship to the carriers. In 
New York State, for example, raising 
compensation for the loss of an eye from 
160 weeks to about 250 weeks would 
achieve the purpose. In those states where 
the adoption of the A.M.A.C. schedule 
would result in an increased cost, either 
reducing compensation for the loss of an 
eye (where it is higher than 25 percent 
of permanent total disability) or else an 
overall deduction of a certain percentage 
from each award might meet the situation, 

In the final analysis of the problem the 
goal of Workmen’s Compensation should 
be prevention of accidents rather than 
stressing the problem of cost or benefits. 
This goal, as we have seen, is being ap- 
proached and more can be done in that 


direction. 
17 Park Avenue (16). 
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EXPERIMENTAL AND CLINICAL STUDIES ON CERTAIN SAFETY 
FACTORS IN CLOSURE OF CATARACT INCISIONS 


RESULTS IN 187 OPERATIONS 


A. C. Hitp1ne, M.D. 
Duluth, Minnesota 


This report gives the results, during the 
past 10 years, of two different types of 
cataract operations that were developed on 
the experimental studies cited below and 
on previous clinical experiences in India. 
Two hundred and two eyes were operated 
on during this period. Fifteen of these 
were of traumatic or of congenital origin 
and are omitted. The other 187 are in- 
cluded in this report. 


EXPERIMENTAL 


A. Physical qualities of the cornea. 
Comparative physical qualities of the cor- 
nea and sclera were observed in a few 
simple experiments? which were suggested 
by the late Edward Jackson. The results 
indicated that the cornea is characterized 
by flaccidness and when deformed has 
very little tendency to return to its pre- 
vious shape. The resilience of the cornea 
appeared to be very limited, whereas the 
sclera exhibited this quality to a con- 
siderable degree. 


B. Mechanics of iris prolapse. A series 
of observations and tests? were made upon 
the iris of a number of patients in India. 
An optical iridectomy was to be per- 
formed upon all of these patients and the 
observations and tests were made upon 
that sector of the iris which was about to 
be resected. Prolapse of this portion of 
the iris was purposely produced. It was 
found (as is already known) that pro- 
lapse was caused by the aqueous in the 
posterior chamber and that it followed a 
definite succession of steps? which are 
shown in figure 1. 

All of these steps occurred very quickly 
as pressure was applied..Had they not 
occurred quickly, the aqueous in the pos- 
terior chamber would have seeped away 
between the iris and cornea, and prolapse 
would have been incomplete or would not 
have occurred at all. It was necessary, in 
order to produce a complete prolapse with 
collapse of the balloon, that a minimum 
quantity of aqueous be present and that 
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a minimum pressure, which was sustained amount or duration of the Pressure were 
throughout the brief period required for insufficient, an incomplete prolapse would 
the aforementioned steps, be applied. If occur, the degree of which depended upon 
either the volume of aqueous or the the summation of these factors, 


Posterior 
chamber 


Anterior 
chamber 


4 


Fig. 1 (Hilding). Steps in prolapse of iris. a, normal relation of structures involved. Observe 
points I, II, III, and IV in the remaining sketches. 

b. Step 1. Corneal break occurs and aqueous in anterior chamber escapes. Step 2. Iris and lens 
move forward into the anterior chamber. The iris forms a water tight seal as it is pressed against 
the posterior corneal surface, thus preventing the escape of the aqueous in the posterior chamber. 

c. Step 3. Entrapped aqueous in the posterior chamber forces the iris ahead of it between the 
lips of the wound. If pressure should cease at this point, incarceration would result. Prolapse of 
iris, grade 1, 

d. Step 4. That portion of the iris between the break and the pupil slides into and through 
the break, forming a balloon. The portion between the break and the iris root remains stationary. 
If pressure should cease at this point progress of iris would cease and a small prolapse would 
result. Prolapse of iris, grade 2. 
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f Grode 4 prolapse 


Fig. 1-(Hilding). e. Step. 5. Balloon grows progressively to maximum size and involves all 
of the iris between the break and the pupillary margin. If pressure should cease at this point 
the largest herniation would result. Prolapse of iris, grade 3. 

f. Step 6. Margin of the pupil slides through the break liberating the aqueous from the posterior 
chamber and allowing the balloon to collapse. A large incarceration results. Prolapse of iris, 


grade 4. 


C. Prevention of iris prolapse by pe- 
ripheral iridectomy. After the aforemen- 
tioned steps had been ‘determined, tests 
were made to learn whether or not the 
sequence of events could be halted or pre- 
vented by means of a peripheral iridec- 
tomy. In a series of cases, a small iri- 
dectomy* was made immediately follow- 
ing the corneal section, as gently and 
quickly as possible. Prolapse failed to 
occur upon application of pressure in 
those eyes in which the iridectomy coin- 
cided with the corneal incision. The aque- 
ous escaped from the posterior chamber 
through the iridectomy as pressure was 
made upon the eye, but the iris remained 
in place (fig. 2). If the peripheral iri- 
dectomy lay central to the incision, how- 


* This iridectomy was smaller than the usual 
peripheral iridectomy. It was made as small as 
possible. Only the anterior fibers were grasped 
in the tips of a Kalt forceps and the very 
smallest amount possible was excised as the 
forceps tented the iris. It is necessary only to 
penetrate the iris. The peripheral iridectomies 
used in the cataract operation were also of this 
type. 


ever, the steps of prolapse would be 
initiated and would proceed until the iri- 
dectomy came into the incision, Then the 
aqueous escaped and progress of the iris 
ceased. A varying degree of incarcera- 
tion resulted (fig. 3). [A_ peripheral 
iridectomy placed in the root of the iris 
(fig. 1, point 1) posterior to the in- 
cision would be sealed as effectively as the 
pupil and would not prevent prolapse. ] 

D. Production of tris prolapse in the 
laboratory. Ox eyes were prepared and 
mounted in such a way® that prolapse of 
iris could be produced at will. 

The steps of prolapse as observed in 
man were corroborated, as was the action 
of peripheral iridectomy in preventing it. 

Gradation of iris prolapse. For the 
sake of clarity, iris prolapse is divided into 
four grades (fig. 1). Grade 1 is that 
degree of herniation which forces the iris 
between the lips of the wound and causes 
it to appear as a dark spot or line in the 
line of incision. Grade 2 is that degree 
which causes a definite, small-sized bal- 
loon. Grade 3 consists of a large balloon, 
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Fig. 2 (Hilding). a, prolapse of iris pur- 
posely produced as one step in optical iridectomy 
at Shikarpur, India. After making the section 
with a Graefe knife, the surgeon would turn 
his knife and made quick pressure with the end 
of the handle. b, a tiny peripheral iridectomy 
which coincided in position with the corneal in- 
cision would effectively prevent prolapse. The 
aqueous would escape from the posterior cham- 
ber in a little squirt after which prolapse could 
not be produced. The iris would remain sta- 
tionary. 
and grade 4 the status after the pupillary 
margin has passed through the wound and 
allowed the aqueous to escape from the 
balloon, In grade 4, there remains a large 
incarceration in the wound and the pupil 
is drawn strongly toward the prolapse. 
Grade 4 would not be so serious a com- 
plication after cataract operation as would 
grade 3. 

E. Efficiency of wound closure. The ca- 
pacity of limbic incisions to withstand 
pressure under certain circumstances was 
measured on the ox-eye preparations.* 
Tests were made with (a) thé wound 
open; (b) the wound covered by a con- 
junctival flap; (c) wound closed with a 
corneoscleral suture ; and (d) same as (c) 
with peripheral iridectomy added. It was 
found that the incision covered by a con- 
junctival flap could resist pressure 
slightly better than could the open in- 
cision. When closure was made by cor- 
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neoscleral suture, five times as much pres. 
sure was required to make the wound give 
way as when the conjunctival flap was 
used. Prevention of prolapse was further 
assured by the addition of peripheral jr. 
dectomy. 


CLINICAL 


There was opportunity in India to se 
iris prolapse and gaping of wound fre. 
quently in the great volume of cataract 
surgery done there. It was observed that 
full iridectomy was not a_ guarantee 
against this complication. One iris column 
or the other prolapsed now and then. Nei. 
ther was one, two, or even three periph. 
eral iridectomies without sutures certain 
to prevent prolapse. It was seen to occur 
with a single and with two corneoscleral 
sutures. Prolapse occurred once at an 
angle when a full iridectomy had been 
performed and two corneoscleral sutures 
had been used. 

Rule governing iris prolapse. From 


Fig. 3 (Hilding). a, when a peripheral iri- 
dectomy was made central to the incision 
pressure applied to the eye as in figure 2, the 
iris would slide toward the incision as in forma- 
tion of prolapse until, b, the iridectomy slid 
into the incision. The aqueous of the posterior 
chamber would escape, progress of iris would 
cease, but it would remain incarcerated. 
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these observations, the following rule was 
formulated : When a sudden breach occurs 
‘n a cataract incision, iris prolapse will 
follow if there is: (a) sufficient intact iris 
to cover the breach, (b) sufficient force to 
ush out the aqueous of the posterior 
chamber, and (c) sufficient aqueous pres- 
ent to extrude the iris. 

Either one of two things is essential to 
prevent gaping of wound and iris pro- 


sutures would seem to be feasible if the 
incision were protected at perhaps five 
points. 


OPERATIONS 


Two operations based upon these obser- 
vations were devised. The incision was 
closed witi two corneoscleral sutures and 
further protected by three peripheral 
iridectomies,* in the first operation. One 


Conjunctive 


Fig. 4 (Hilding). Steps in placing sutures and making incision in the first operation. a, 
method of placing the sutures to include fixation of the conjunctiva to the sclera. b, incision at 
the limbus made within the loops of the sutures. c, relation of cornea, sclera, conjunctiva, and 


suture after limbic incision. 


lapse; namely, either to close the wound 
so securely that it cannot be breached or 
to provide a means for the harmless escape 
of aqueous. 

It appears from these clinical experi- 
ences that one corneo-scleral suture can 
be depended upon to prevent gaping in 
roughly 25 degrees to 35 degrees of the 
arc of the incision, An iridectomy or 
iridotomy seems to guard 5 to 10 degrees 
of the arc on either side from iris pro- 
lapse. If this is true, then at least four 
corneoscleral sutures would be necessary 
in an arc of 140 degrees to close a cataract 
incision securely. Peripheral iridectomies 
alone could not be depended upon unless 
as many as six or eight were used, and 
this would hardly be practical. A com- 
bination of peripheral iridectomies and 


hundred and five eyes were operated on by 
this method from 1934 to 1941. No iri- 
dotomies nor iridectomies of any kind 
were used in the second operation. In- 
stead, the incision was closed by four 
corneoscleral sutures. Eighty-two eyes 
were operated on by this method during 
the years 1941 to 1944. 

Operation with multiple peripheral iri- 
dectomies (first operation). This operation 
was described briefly in 1939.2 The dis- 
tinctive features are two corneoscleral 
sutures that are put in place before the 
section is made in a manner similar to 
the method described by Verhoeff,* and 
three peripheral iridectomies distributed, 


* These are made as small as it is possible 
to make them and still penetrate all layers of 
the iris. 
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respectively, in the 10-, 12-, and 2-o’clock 
meridians, The sutures are placed by first 
taking a small radial bite in the cornea 
very close to the limbus. A second bite is 
then taken about 1 mm. posterior to the 
first, and, passing into the sclera, pene- 
trates the conjunctiva twice, thus fixing 
it to the sclera (fig. 4a). The suture be- 
tween the two bites is formed into a loop 
that is laid to one side. Two such sutures 
are used, one in the 11- and the other in 
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the tips of a Kalt forceps, drawing it into 
the incision and excising with a de 
Wecker scissors the smallest bit that will 
penetrate the layers of the iris (fig, 5a) 


The lens is then routinely extracted ip. 
tracapsularly through a round pupil by 
combined traction and external pressure 
in about the standard manner. The lens 
capsule is grasped just below the center 
with a modified Arruga capsule forceps 
and tumbled as pressure is made below 


Fig. 5 (Hilding). a, positions and method of making the three peripheral iridectomies. They 
are placed in the iris on an arc to correspond with the incision. If they were made to lie peripheral 
to the incision at the root of the iris, they would be useless. b, the lens is delivered by combined 
external pressure and traction through a round pupil. c, appearance of sutures, iridectomies, and 


pupil at the end of the operation (first). 


the 1-o’clock meridian. The limbic incision 
is made with a Graefe knife that is manip- 
ulated within the loops so as to come out 
between the two bites of the sutures 
(fig. 4b). The conjunctiva is divided as 
the incision is made (fig. 4c). If the iris 
should balloon over the edge of the knife 
during the incision it need not be cut, but 
can be pushed back out of danger by an 
iris repositor entered into the anterior 
chamber along the posterior surfaces of 
the knife. 

The three peripheral iridectomies are 
next made at the 10-, 12-, and 2-o’clock 
meridians by grasping the anterior surface 
of the iris as delicately as possible with 


with a large strabismus hook. Most of the 
delivery is effected by pressure, but trac- 
tion is used toward the end in order to 
avoid folding the cornea under the lens as 
it passes through the pupil (fig. 5b). 
(Folding the cornea enhances post-opera- 
tive wrinkling of Descemet’s membrane.) 

This operation proved to be highly sat- 
isfactory in the 105 eyes upon which it 
was used. It had the disadvantage that 
the anterior lip of the incision might 
override if the sutures were tied too tight- 
ly. Also it was found that radial distortion 
was possible unless both bites of the 
sutures were in exactly the same radius. 
Some of my confréres objected to so many 
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‘ridectomies on the grounds that they 


made the operation more difficult and com- 


lex. 
: Operation without iridectomy or iri- 


dotomy (second operation). It was 
thought, following experiments on the 
various types of wound closure, that an 
operation without any iridectomy or iri- 
dotomy would be safe and practicable if 
a sufficient number of corneoscleral 
sutures were used. An operation was 
planned to avoid the aforementioned ob- 


Fixation for this step is made on the 
sclera with an Elschnig fixation forceps in 
the 1:30-o’clock meridian. Rotation be- 
comes so great when 10 o’clock (fig. 6a, 
point B) is reached that the incision can- 
not be carried farther without changing 
fixation. This is usually unnecessary be- 
cause the groove which extends to the 
10-o’clock meridian is long enough to ac- 
commodate the four sutures. It is best to 
make the groove incision with one sweep 
of the knife. However, if it is not deep 


Fig. 6 (Hilding). Steps in placing sutures in second operation. a, a groove incision is made 
at the limbus half way through the wall of the eye with a Curdy or Lundsgaard knife and with 
scleral fixation. The conjunctiva is incised at the same time, but no flap is made. b, four sutures 
are placed across the groove including the conjunctiva as indicated. c, the four sutures are picked 
up in the groove one by one and hung over a small thumb forceps. 


jections. In it four corneoscleral sutures 
are used and the iris is left entirely un- 
mutilated. This operation has been used 
since 1941.* 

The essential steps are as follows: A 
groove incision is made just at the limbus 
half way through the wall of the globe by 
means of a Curdy or Lundsgaard knife 
(or modification) (fig. 6a) for two fifths 
of the circumference. The knife is held 
vertical to the eye in order that the groove 
incision will be at right angles to the sur- 
face. As the knife is moved along, the 
conjunctiva is divided Close to its inser- 
tion, but no conjunctival flap is made. 


* A very similar procedure was described in 
1943 as the Lancaster operation.5 


enough, the knife may be passed again. 
Four silk corneoscleral sutures are placed 
across this groove (fig. 6b, c) in such a 
manner as to be evenly spaced on the line 
of the completed incision (much after the 
manner of McLean*). When the needle is 
passed into the cornea, the point is 
brought up into the groove so that it can 
actually be visualized before it is de- 
pressed again and passed into the sclera. 
If this precaution is omitted, it is very 
easy to pass the suture too deep in the 
groove, in which case it cannot be picked 
up. The conjunctiva is included by passing 
the needle through it as the latter emerges 
from the sclera (fig. 6b). When all four 
sutures are in place, the threads are picked 
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up one by one, beginning from the nasal 
side, by means of a small hook and are 
hung over a small thumb forceps (fig. 
6c). The forceps is then rested upon the 
bridge of the nose. As it is released, it 
springs open and the four sutures form 
four taut loops that spread the edges of 
the groove and can be used for purposes 
of fixation (fig. 7 a, b). Any one of sev- 
eral forceps may be used for this purpose. 
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maneuver by grasping the forceps, which 
carries them, at the very hilt (fig, 7c), 
They spread the incision progressively 
and widely as the scissors moves along, 
thus exposing the iris to direct view. The 
jaws of the thumb forceps are closed 
when the scissors incision has been com- 
pleted, thus slackening the loops. The two 
temporal loops are pushed off the forceps 
with the closed scissors and laid upon the 


Fig. 7 (Hilding). Manner in which the sutures are used in completing the incision. a, the 
groove is spread by the taut loops of the sutures. There is ample room in which to manipulate the 
corneal scissors without cutting the sutures. b, the anterior chamber is opened by entering a Graefe 
knife at B and cutting down to C. Fixation may be either by Elschnig forceps or by the four 
loops of sutures. c, one blade of a corneal scissors is entered through the incision just described 
and groove incision completed into the anterior chamber for the full length, cutting within the 
loops. Fixation is made with the thumb forceps carrying the four loops of suture. Injury to 
the iris and lacerations of Descemet’s membrane by means of the scissors must be avoided. 


The chief requirements are that the for- 
ceps be about 10 cm. long and that jaws 
be slender, smooth, and curved. 

The anterior chamber is now entered 
at the temporal extremity of the groove 
near the outermost suture by means of a 
Graefe knife. The knife is entered with 
the edge down and the tip carried in about 
to the pupillary margin and then cutting 
downward, is withdrawn (fig. 7b). The 
opening that results is sufficiently large 
to admit one blade of the corneal scissors. 
The incision is completed into the anterior 
chamber for the full length by means of 
the scissors, cutting in the bottom of the 
groove within the loops of the sutures. 
The loops are used as fixation during this 


lateral sclera. The other two loops are 
laid on the medial side simply by with- 
drawing the forceps (fig. 8a). 

The lens is extracted in the capsule 
through the round pupil as in the first 
operation. No iridotomy nor iridectomy of 
any kind has been used until recently, as 
will be explained later. 

After the lens has been delivered the 
sutures are all tied unless the anterior 
chamber is to be irrigated or air injected, 
in which case one is left untied until this 
is done (fig. 8b). The anterior chamber is 
irrigated if any pigment has been sepa- 
rated from the iris by the manipulations 
of the lens. Air is often injected into the 
anterior chamber for the purpose of hold- 
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ing the iris away from the incision and 
sometimes seems to be of value. Eighty- 
two eyes were operated upon by this 
method and the results have been highly 
satisfactory. 

Advantages of corneoscleral sutures. 
Corneoscleral sutures are not easy to in- 
sert, but as a method of wound closure 
as used in these operations, they have dis- 
tinct advantages. The wound seals im- 
mediately, allowing the intraocular pres- 


[ 


seem to be ideal. The iris is left entirely 
unmutilated and the pupil is round and 
central. The apposition is perfect (it 
would be difficult to avoid accurate ap- 
position) and overriding of the lips of the 
wound is impossible. Therefore astigma- 
tism is reduced to a minimum. The wound 
is tightly sealed and the anterior chamber 
refills quickly. The wound is strongly 
closed and will withstand all ordinary 
stresses. 


Fig. 8 (Hilding). a, incision completed and the loops of suture laid to either side. Lens de- 
livered intracapsularly through a round pupil by means of combined external pressure and trac- 
tion. b, appearance at end of second operation. Incision closed and sutures tied. Air may be 
injected into the anterior chamber before the final suture is tied. 


sure to return to normal quickly. The 
patient escapes the discomfort and danger 
of immobility in bed. Since the wound is 
tightly closed, he is allowed considerable 
freedom of motion beginning immediately 
after operation, and he is out of bed on 
the second postoperative day. Diet re- 
strictions are largely unnecessary. Bowel 
movements can be had regularly using 
enemas if necessary. Serious iris prolapse 
and gaping of wound postoperatively is 
eliminated, 

Comparison of operations with and 
without iridectomies. The status after the 
operation without iridectomies would 


There are some disadvantages, how- 
ever. The added manipulation required 
to introduce the sutures and to make the 
incision increases postoperative reaction 
somewhat. Four knots make more irrita- 
tion during convalescence than do two. 
The sutures are more difficult to remove 
than are those of the Verhoeff type. 
Neither is the closure foolproof. The flac- 
cid nature of the cornea makes it almost 
impossible to close a wound so tightly that 
the aqueous can under no circumstances 
escape. The stresses to which eyes are 
subjected postoperatively vary greatly and 
“safe closure” is a relative term. After 
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all, it is entirely possible to burst a normal, 
intact eye if it is struck with sufficient 
force. I have such a case under my care at 
present. The patient fell in the bathtub, 
striking one eye against the water tap with 
such force that the sclera burst and the 
lens was extruded. The eyes of two of the 
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Fig. 9 (Hilding). Visual results in 186 eyes. 
Seventy-five percent obtained essentially normal 
vision (20/30 or better). When 27 eyes afflicted 
with retinal disease or other pathologic condi- 
tions unrelated to cataract or the operation are 
excluded, 88 percent of the remaining 159 eyes 
attained to 20/30 vision or better. 


patients operated on without peripheral 
iridectomy were subjected to such ex- 
traordinary stresses that the iris was 
forced in between the lips of the incision 
in all of the spaces between the sutures. 
One patient who was sleeping in an open 
alcove next to a hallway was awakened 
from a sound sleep during her first post- 
operative night when a nurse dropped a 
bed pan on the terrazzo floor. She was 
startled out of her sleep and sat bolt up- 
right in bed. The other patient developed a 
migraine headache the day after operation 
and became hysterical and wept uncon- 
trollably. In both cases all of the sutures 
held, but the flaccid cornea bowed under 
the stress even in the small arcs between 
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the sutures, allowing the iris to become 
incarcerated between the sutures. Both 
patients were returned to the operating 
room and the iris was replaced, and both 
obtained good final results. 

The second operation has been modified 
somewhat because of these experiences, 
The two central sutures are placed a little 
farther apart, so that if the wound js 
subjected to such stress that it must give 
way, it will do so at or near the 12-0’¢lock 
meridian. A tiny peripheral iridectomy js 
then made at 12 o’clock, so that the 
aqueous from the posterior chamber may 
escape harmlessly. 

Postoperative care. The postoperative 
care is identical in both operations and is 
quite simple unless there are complica- 
tions. The eye is dressed daily, beginning 
the morning after operation. Diet is un- 
restricted unless some special condition 
like diabetes is present. It is made to imi- 
tate the patient’s food habits at home as 
far as is practicable. The patient may have 
the head of the bed raised immediately 
after operation and on the following day 
may sit up in a chair. The stitches are re- 


TABLE 1 
INCIDENCE OF INCARCERATION AND PROLAPSE 
OF IRIS 
Degree of Operation | Operation 
Involvement 1 
Grade 1 
Incarceration or very 
tiny prolapse 2 4 
Grade 2 
Small prolapse 0 0 
Grade 3 
Large prolapse 0 0 
Grade 4 
Large incarceration 0 0 


There were no instances of serious iris pro- 
lapse. There were two instances of grade-1 pro- 
lapse among those operated on by the first 
method (multiple peripheral iridectomy) and 
four in the group operated on by the second 
method (four corneoscleral sutures and no iridec- 
tomy). The grading is illustrated in figure 1 
(c, d, e, f). 


moved routinely on the eighth day, under 
cocaine anesthesia and with aseptic pre- 
cautions. The patient leaves the hospital 


on the tenth day. 
If the capsule is ruptured during ex- 


Postoperative 


CLOSURE OF CATARACT INCISIONS 


881 


tion without iridectomy. The two groups 
are so small in number that the difference 
is thought not to be significant. Consider- 
ing all together as one group (one patient 
was never refracted), it was found that 
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Fig. 10 (Hilding). Astigmatism after operation was relatively small, 
62 percent having less than 1.75D: 


traction of the lens, atropine is instilled 
daily as a routine. 


RESULTS 


Incarceration and prolapse. The results 
of gaping of wound and prolapse are 
given in table 1. There were no occur- 
rences of grades 2, 3, or 4 with either 
operation. There were two instances of 
grade 1 (incarceration, or pinpoint herni- 
ation) after the first operation and four 
after the second operation. 

Visual results. The visual results aver- 
aged a little better following the multiple- 
iridectomy operation than after the opera- 


75 percent attained to normal, or near 
normal, visual acuity; that is, 20/30 or 
better (fig. 9). Sixty percent attained to 
20/20 or better. 

When those eyes in which visual acuity 
was reduced on account of other patho- 
logic conditions unrelated to the operation 
(retinal pathalogic change and the like) 
are excluded, the results were still better. 
There were 27 such eyes. Excluding these, 
88 percent of those remaining attained to 
20/30 vision or better and 70 percent ob- 
tained 20/20 or better. 

Postoperative astigmatism. The low de- 
gree of postoperative astigmatism. was a 


Ome 
Both 
ting 
ces, | 
is | | 
lock | | | | | 
ive ; 
ca- |_| 
ing 
ion 
ni- 
Fal 
ely 
st 
d 
d 
1 


A. C. HILDING 


Distribution of axes of astiqmatism 


Before operation 


After operation 


Fig. 11 (Hilding). Graph showing the distribution of astigmatism according to axes before 
and after operation. Each dot represents one eye. Unfortunately preoperative records were often 
unavailable. The postoperative astigmatism tended to be against the rule, indicating a flattening of 


the corneal curve by the incision. 


Method of lens delivery 
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Fig. 12 (Hilding). Method of lens delivery used. Intracapsular extraction was attempted in 
about 90 percent and completely successful in about 70 percent. The capsule was recovered com- 
plete in another 5 percent in which it ruptured during extraction. There was very little difference 
in the percentage of successful intracapsular extractions in the group below 60 years of age as 


compared with those above 60. 
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most gratifying result of these operations 
‘a which the incision was firmly sutured 
by corneoscleral sutures. Sixty-two per- 
cent of eyes had not over 1.50D., and 5% 
percent had none whatever. Fighty- -five 
percent had not over 2. 50D. (fig. 10). 

The axes at which the astigmatism was 
found to occur are represented in figure 
11. Postoperative astigmatism tended to 


the same percentage as in the group over 
this age (fig. 12). 


SUMMARY AND DISscussION 


The cornea is characterized by flaccid- 
ness, whereas the sclera displays consider- 
able resilience. Because of this flaccidness 
of the cornea, it seems probable that no 
type of closure of a cataract incision with 


Final shapes of pupils, iridectomies,and iridotomies 


Fig. 13 (Hilding). Diagrammatic representation of the final shape of the pupil and the positions 
of the iridectomies in 184 eyes. The number beside each diagram gives the number of eyes show- 
ing the characteristics represented in the diagram. The single case of “boat shaped” pupil resulted 
from an accident on the tenth postoperative day. The patient struck her newly operated-on eye 
against the corner of the bed table and ruptured the wound. 


be against the rule more often than pre- 
operative astigmatism. 

Lens delivery. Intracapsular delivery of 
the lens was attempted in about 90 per- 
cent of all eyes and was successfully com- 
pleted in 70 percent. The capsule ruptured 
but was recovered entirely in another 5 
percent. 

It has been said that intracapsular ex- 
traction should not be attempted in per- 
sons under 60 years of age. This group 
was subdivided into those over and those 
under 60 years of age, and the results of 
intracapsular extraction compared. Intra- 
capsular extraction in patients under 60 
proved to be successful in almost exactly 


corneoscleral sutures will be successful 
in all cases in preventing gaping of the 
incision between the sutures with some de- 
gree of incarceration of the iris. This be- 
ing the case, it would seem to be the part 
of prudence to space the sutures in such a 
way that if the eye is subjected to pressure 
and the wound gapes, it will always open 
at a predetermined spot. A tiny peripheral 
iridectomy should then be made in this 
meridian. 

Iris prolapse may occur at any point 
where a sealed incision suddenly gives 
way, if the break can be covered by intact 
iris after the anterior chamber has 
emptied. Iridectomies or iridotomies in 
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some other meridians are of no avail in 


preventing prolapse. An iridotomy made 
at the root of the iris posterior to the 
incision would be useless and might even 
encourage prolapse. Prolapse is caused by 
the aqueous in the posterior chamber seek- 
ing to escape through the break in the 
incision. If there is a hole through the iris 
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through which the anterior chamber 
empties itself. (2) The iris presses for- 
ward against the posterior corneal Surface 
forming a relatively watertight seal which 
entraps the aqueous in the posterior cham- 
ber. (3) This aqueous is pressed into the 
incision and rolls the iris before it. (4) 
That portion of the iris which lies central 


Fig. 14 (Hilding). Instruments used in the operation without iridectomy (second operation). 
They are grouped according to the steps in the operation: (1) groove incision made at limbus 
by means of a Curdy (or Lundsgaard) knife with scleral fixation; (2) four corneoscleral sutures 
placed across the groove; (3) suture picked up by hook and hung over a forceps thus making 
four loops; (4) anterior chamber entered by means of Graefe knife making only a very short 
incision; (5) incision completed by means of a corneal scissors; (6) lens extracted; (7) sutures 


tied. 


at the point where the break occurs, the 
aqueous will escape harmlessly without 
herniating the iris. If, however, there is 
enough intact iris to cover the break and 
enough pressure to force out the aqueous, 
prolapse of iris will occur. 

Prolapse of iris, when it occurs, passes 
through a definite series of steps in se- 
quence: (1) A break occurs in the incision 


to the incision, slides progressively upon 
the posterior corneal surface, into and 
through the break. (5) As it appears out- 
side the incision it forms a balloon filled 
with aqueous which, if pressure continues, 
grows progressively in size until (6) the 
pupillary margin slips through the wound, 
causing the balloon to collapse as the 
imprisoned aqueous escapes. 
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Gaping of wound and iris prolapse were 
largely eliminated in this series with both 
of the described operations. There were 
six cases of incarceration (grade-1 pro- 
lapse) but no instance of grades 2, 3, or 4. 
It is thought that even these minor in- 
carcerations can be largely eliminated by 
placing a tiny peripheral iridectomy at that 
sector where provision has been made for 
gaping of the wound in case of extraordi- 
nary stress. 

The visual results were uniformly good. 
About 75 percent of patients in the whole 
series attained to 20/30 or better. When 
those having other preéxisting pathologic 
change which interfered with vision were 
eliminated, it was found that about 90 per- 
cent received normal or nearly normal 
acuity. Those under 60 years of age 


averaged slightly better as to visual re- 
sults, 

Postoperative astigmatism was found to 
be of low degree. Sixty-two percent 
showed 1.50D. or less, and 85 percent had 
not over 2.50D. The axes were predomi- 
nantly against the rule. 

Intracapsular extraction was attempted 
in about 90 percent and was completed 
successfully in 70 percent. The ruptured 
capsule was completely recovered in an- 
other 5 percent. There was very little 
difference in the success of intracapsular 
extraction in those under 60 years of age 
as compared with those over that age. 

The pupillary sphincter was preserved 
in over 80 percent. The final shapes of the 
pupil are recorded diagrammatically in 
figure 13. 

626 Medical Arts Building. 
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Surgical reconstruction of the eyelids 
is today a matter of prime interest. The 
history of blepharopoiesis has been con- 
sumately reviewed by Hughes,’ whose 
method of partial or total reconstruction 
of the lower lid Constitutes a distinct ad- 
vance in procedure. At the time of this 
writing, case reports have been limited to 
the lower lid. Of six cases of practically 
total blepharopoiesis, which I have car- 
ried out using Hughes’s method, five fol- 
lowed surgical excision of one lid because 
of malignant growth and one, traumatic 
excision of almost all of the upper lid with 
a pocket knife. Beside the latter case, one 
of those surgically treated for malignancy 
involved reconstruction of the upper lid. 

Since Hughes’s reported cases _per- 
tained primarily to the lower lid, the ques- 
tion has remained, how applicable his 
method is to the upper lid. The review of 
his monograph in the Journal of the 
American Medical Association? states: 
“While probably lower lid lesions and de- 
fects are by far the more common, yet one 
would welcome authoritative advice on 
the repair of the occasional upper lid de- 
fect.” In the first stage of Hughes’s pro- 
cedure, after excision of as much as the 
entire lower eyelid, the skin of the cheek 
is undermined sufficiently to allow it to 
be brought up to the level normally oc- 
cupied by the lower lid, without tension. 
The upper lid is then split into two layers, 
the outer layer consisting of orbicularis 
and skin and the outer portion of the lid 
margin including the lashes; the inner 
layer, tarsus and conjunctiva. This trans- 
verse dissection extends from the lid mar- 
gin, where care must be taken not to in- 
jure lash follicles, to a line even with the 
limit of the upper fornix, about 3 mm. 
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SURGICAL RECONSTRUCTION OF THE UPPER LID 


. Ettott B. Hacue, M.D. 
Buffalo, New York 


above the upper margin of the tarsus, Itis 
well not to disturb the attachment of th 
levator to the tarsus. The lower epithelia 
border of the tarsal layer is excised anj 
the newly formed edge united to the cy 
conjunctival margin best by a single ryp. 
ning silk suture. The previously under. 
mined skin of the cheek is then drawn up. 
ward and sutured to the anterior surface 
of the lower half of the tarsus by three 
double-armed silk sutures which are tied 
over rubber tissue on the skin surface. 
The superficial layer of the upper lid js 
then reattached in its new position, simi- 
larly, to the upper half of the tarsus, and 
the two edges of the skin are united bya 
subcuticular stitch. Gifford*® advises leay- 
ing openings in both the inner and outer 
angles for later through-and-through 
drainage if secretion is marked. Direction 
of the lashes is secured by fastening them 
down, pointing upward on the skin, with 
collodion. A pressure dressing is applied 
over rubber tissue and left in place for six 
days. In the second stage, approximately 
six weeks later, a narrow strip of full 
thickness hair-bearing skin from the op- 
posite eyebrow is transplanted into the 
area which will be the margin of the lower 
lid. In the third stage, three months after 
the original operation, an incision is made 
transversely between the two rows of 
lashes through the skin and the tarsus to 
open the palpebral fissure. 

On the basis of the two cases in which 
I have applied this admirable and most 
practical procedure to the upper eyelid, | 
am convinced that results nearly or just 
as good may be obtained on this lid. Prac- 
tically no modification of technique 
appears to be necessary. As Wheeler has 
pointed out, it is sometimes surprising 
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how well the skin of the upper lid will 
stretch to cover a desired surface. Under- 
mining this skin and bringing it down does 
not produce distortion of the tissue in the 
region of the brow. While the tarsus is a 
structure less fully developed and less im- 
portant functionally in the lower lid than 
in the upper, the tarsus of the lower eyelid 
appears adequate to replace the lost tarsus 
of the upper eyelid, and in one of these 
cases the palpebral fold obtained was par- 
ticularly satisfying. In this same case be- 
cause of rather advanced age of the patient 
a free transplantation of hair-bearing skin 
was not attempted; this may have been 
undue caution, but since the lashes of the 
other eye were not long the cosmetic 
result was satisfying to the patient and the 
surgeon. 

Since the major portion of the lashes 
point temporally it is well to use the brow 
of the same eye rather than that of the 
other eye when reconstructing the upper 
lid. 

Applying Hughes’s procedure to the 
upper eyelid it is possible to reconstruct 
this tissue so that adequate and mobile 
covering of the globe is attained. In both 
of these cases the palpebral fissure was 
closed in the position of sleep. Further- 
more, if the levator is injured it appears 
possible to reattach the levator in the first 
stage of this procedure. In the traumatic 
case mentioned here that portion of the 
levator tendon attaching to the skin* was 
sutured to tarsus adjoined from the lower 
lid. 

CASE REPORTS 

Case 1. Mr. A. T. P., aged 73 years, 
had a carcinoma of the right upper lid. He 
was first examined by me on December 
17, 1942, and operated upon at the request 
of Dr. H. W. Cowper. Two years pre- 
viously the patient had noticed a swollen 
mass in his right upper eyelid. Carcinoma 
had been immediately suspected, and an 
extensive series of X-ray applications was 


carried out. At first the mass had become 
smaller, but recently, in spite of continued 
use of the X ray, the mass was seen to be 
growing again. In the fall of 1942, elec- 
trodesiccation had been applied to an ex- 
crescence on the tarsal surface of the lid 
(fig. 1). 

General physical examination, Wasser- 
mann test, and local examination disclosed 


Fig. 1 (Hague). Basal-cell carcinoma of right 
upper lid, December 17, 1942. Case 1. 


no relevant disease except for an in- 
durated mass, approximately 9 by 7 mm. 
in size, involving the lid margin in the 
right upper lid. The mass was not adher- 
ent; it did not extend to underlying 
bone. The skin, tarsus, and conjunctiva 
appeared to be involved. At the lid margin 
there were telangiectatic vessels. The tar- 
sal conjunctiva was somewhat injected, 
but now quite flat, where electrodesiccation 
had been employed. The mobility of the 
eyelid was not appreciably interfered 
with, but it appeared likely that a malig- 
nant tumor, not adequately responding to 
the X ray, was present. 


Treatment 

First Stage: On December 28, 1942, 
the patient was put under general 
anesthesia, and the major _ portion 
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of the right upper lid was excised. The 
segment excised included all of the lay- 
ers in the region of the entire tarsus and 
extended somewhat above and nasal to the 
tarsus, including the upper punctum. The 
lower lid was split into two transverse 
layers; the outer layer consisted of skin 
and orbicularis, the inner layer of tarsus 
and conjunctiva. In the upper lid the skin 
above the line of extirpation was under- 
mined. The margin was trimmed from the 
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postoperative day. Operative reaction sub. 
sided rapidly. The functional and Cosmetic 
result satisfied patient and surgeon, When 
last seen, on April 19, 1944, the patient 
was doing well. There was no evidence 
of any recurrence (fig. 2). 


Case 2. Mrs. O. M. B., aged 22 years, 
suffered traumatic loss of the right upper 
lid. 

On the morning of September 6, 1943 


Fig. 2 (Hague). Right upper lid after excision and reconstruction, eye looking up, straight 
ahead, and with lids closed, April 18, 1944. Case 1. 


inner layer of the lower lid, which was 
brought up and sutured to the conjunctiva 
of the upper lid in the region of the for- 
nix, with running silk sutures. The skin 
of the lower lid was sutured to the lower 
third of the tarsus, and the skin of the 
upper lid, after slight undermining, was 
sutured to the upper two thirds, each with 
three mattress black-silk sutures. The lid 
margins were sutured together with inter- 
rupted sutures and a pressure dressing 
was applied. The sutures were all removed 
on the fifth postoperative day. 

Microscopic examination of the excised 
segment of lid revealed a basal-cell carci- 
noma. 

Second Stage: On July 9, 1943, novo- 
caine infiltration anesthesia was induced 
and an incision was made separating the 
upper from the joined lower lid. The skin 
margins of each lid were sutured to their 
respective conjunctivas with 8-0 silk 
sutures and a light dressing was applied. 
The sutures were removed on the fifth 


during the course of an argument with 
her brother, the latter excised the entire 
right upper lid except for approximately 
the temporal fifth of the eyelid, where 
the lid margin and lashes were preserved. 
The knife incision was beveled down from 
above and extended at least an inch into 
the orbit above the eyeball. The knife 
appeared to have entered above the pal- 
pebral fold, which was absent (fig. 3A). 
The skin and soft tissues in this region 
hung down and were not appreciably ele- 
vated when the patient looked up. One 
hour later the police brought in the excised 
eyelid. At this time the excised tissue, 
representing the entire thickness of the lid 
and including all but the temporally situ- 
ated lashes, was elliptical, with greatest 
diameters of 13 by 31 mm. The eyeball 
and recti muscles were not injured. 


Treatment 


First Stage: On the same day, after 
minimal debridement, novocaine block 
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anesthesia was induced and repair was 
carried out as in case 1, except that, in 
addition, what was believed to be the at- 
tachment of the levator to the skin of 
the upper lid, was grasped with forceps 
and attached, with two 4-0 chromic catgut 
sutures, to the lower portion of the ex- 
ternal surface of that part of the tarsus 
from the lower lid now reserved for the 


upper lid. 


hairs of the patient’s brow were naturally 
unusually sparse and short, and in order 
to increase the lashes in number at least, 
another similar graft was implanted on 
November 10, 1943. 

Third Stage: On March 28, 1944, the 
lids were separated surgically, as in case 
1. The skin and conjunctiva of the lower 
lid only were approximated with 8-0 
silk sutures, which were removed on the 


Fig. 3 (Hague). A, case 2, September 6, 1943. Right upper lid has been excised 
with a knife. There is pseudoptosis of severed levator and surrounding tissue. The 
photograph was made under emergency conditions. B and C, the results of lid re- 
construction as of July 17, 1944. 


Second Stage: Under novocaine infil- 
tration anesthesia an incision was made 
in the skin of the upper lid near and 
parallel to the lid margin, where it was 
joined to the lower lid, and a strip of hair- 
bearing skin about 20 mm. long and 2 mm. 
wide was excised from the left eyebrow 
and transplanted into the first incision. 
Close approximation of the margins of the 
transplant to the surrounding skin was se- 
cured with 8-0 silk sutures. The wound in 
the brow was closed with interrupted 4-0 
silk sutures. A pressure dressing was 
applied to the region of the right eye. The 


fifth postoperative day. Healing was un- 
eventful, and when the patient was seen 
last, on July 17, 1944, the result was satis- 
fying to the patient and acceptable to the 
surgeon (fig. 3 B, C). The eyeball was 
adeqately covered by the lid in the position 
of sleep, when the palpebral fissure would 
be either completely closed, or measure as 
much as 2 mm. at its widest point. If the 
hairs in the hair-bearing graft had been 
longer it is deemed that the result would 
have been completely satisfactory. 


454 Franklin Street (2). 
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ORTHOPTIC FICTIONS AND MISCONCEPTIONS* 


LouisA WELLS 
Washington 6, D.C. 


The subject of orthoptic misconcep- 
tions and fictions affords wide scope and 
a valuable opportunity for brief presen- 
tation of the many problems confronting 
the ophthalmologist and the orthoptic 
technician in the treatment of squint. 

One of the misconceptions that has 
existed throughout the ophthalmologic 
world for the past 30 or 40 years is that 
vision in an eye affected with amblyopia 
ex anopsia cannot be improved after the 
sixth or seventh year of life. Worth’ 
states that after the sixth year an 
amblyopia due to disuse can no longer be 
improved. This has not been our experi- 
ence. In both hospital and private practice 
we have been able to improve vision by 
means of total occlusion of the good eye 
during all waking hours in most young 
children, many adolescents, and in a few 
adults. Treatment that consists of wearing 
an ill-fitting rubber or plaster occluder for 
only several hours daily is of no avail. The 
occluder must be kept on all day long. 
Occlusion by means of Scotch tape, 
Chavasse glass, or by any other means of 
clouding the lens before the good eye is 
practical in some cases for the adolescent 
but is impractical for the child. It can 
never be as expedient as total occlusion 
with adhesive tape, mole skin, or any pad 
that excludes all light and prevents the 
patient from using the good eye. It is not 
always possible, practical, nor desirable to 
occlude the eye of an adolescent or adult 
patient because of economic or psycho- 
logic reasons. However, if the patient de- 


*From the Department of Ophthalmology, 
The George Washington University. School of 
Medicine. Read before the Symposium on Or- 
thoptics, Academy of Ophthalmology and Oto- 
laryngology, Chicago, October, 1944. 
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sires to better his vision because of some 

visual standard that is required of him 

for some specific endeavor, such as enter. 

ing the Air Corps or the Military or Naval 

Academy, the psychologic effect of the 

occlusion. is generally nil. Such a boy does 

not care what others think when they see 
him wearing the occlusion; his comrades 
are informed of its purpose, and as the 
vision begins to improve, his enthusiasm 
spurs him on to further codperation. We 
have seen a number of adolescent girls 
who have also been anxious to improve 
their vision and thus were quite willing to 
wear the occluder. These young people 
were never forced to wear it; they were 
asked if they would be willing to try it and 
they consented. If codperation waned and 
they confessed that they were embar- 
rassed about it or it was too much trouble, 
occlusion was stopped. We feel that the 
bad psychologic effect is often worse than 
the amblyopia. To state that vision cannot 
be improved after the child has reached 
the age of six or seven years, is to admit 
never having occluded the patient properly 
and for sufficient length of time. 

There is so much that we do not under- 
stand about amblyopia ex anopsia. Some 
patients with vision of less than 20/200 
will improve at least one line a month and 
sometimes more. Others with vision of 
20/50 to begin with will take six months 
to attain 20/30 and will not improve be- 
yond this point. The vision in some eyes 
improves very slowly, as seen sometimes 
in cases wherein there has been an 
amblyopia during the entire life of the 
patient. A cataract begins to form in the 
better eye and as the crystalline lens be- 
comes opaque the vision in the amblyopic 
eye begins to improve slowly. No one can 
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say with certainty that this case of 
amblyopia will improve and that case 
will not. There is only one way of 
finding out and that is by initiating occlu- 
sion in young children whenever possible 
and in as many older boys and girls as 
are willing to try because they need to 
have better vision for some educational or 
yocational enterprise. It is necessary, in- 
deed, to use good judgement and sound 
common sense in selecting cases for oc- 
clusion and to realize that one is dealing 
with a human being and not just a pair of 
eyes. Each case should be considered in- 
dividually, otherwise much harm may be 
done to the patient psychologically. 

Many cases of amblyopia ex anopsia 
have developed because the pediatrician 
and the general practitioner have not been 
sufficiently informed by the ophthalmolo- 
gist of the complexities of squint. When 
the mother informs the doctor that she 
has thought her baby’s eyes were crossed 
at times, she has been advised to “wait and 
see.” As Dr. Hardy? so aptly states “this 
generally means wait and do not see.” By 
the time the child is brought to the oph- 
thalmologist he may have a high degree of 
amblyopia and suppression, inasmuch as 
the foveal fixation of a young child can 
be lost very rapidly indeed. 

No matter how young the child, he 
should be brought to the ophthalmologist 
for careful study and preventive treat- 
ment; treatment directed toward preven- 
tion of amblyopia and anomalous corre- 
spondence and correction of the refractive 
error if it be necessary. Often this “wait 
and see” injunction brings needless worry 
and anxiety to parents who are greatly 
upset because of their baby’s crossed eye, 
when in reality he may have only a epi- 
canthus or other abnormality creating the 
optical illusion of squint. If he had been 
brought to the ophthalmologist their fears 
would have been at once relieved when 
they found that squint did not exist. 


However, we have seen cases of epican- 
thus combined with an intermittent ac- 
commodative convergent squint. When 
the baby was in the office only the epi- 
canthus was noted, inasmuch as the child 
would not use his accommodation and 
therefore did not squint. It is sometimes 
very difficult to make an infant accom- 
modate, but every effort should be made 
to do so or the squint may be overlooked. 
We therefore feel it is of paramount im- 
portance to observe monthly all cases of 
epicanthus until it can be very definitely 
decided that there is or is not a squint. It 
is very easy to assume that, because a child 
has a marked epicanthus he has no squint. 
This waiting may preclude a functional 
cure. During these years amblyopia and 
anomalous correspondence may have be- 
come fixed, thereby prolonging the treat- 
ment many months and sometimes a year ; 
in some cases resulting in a cosmetic cure 
only. In these days when binocular single 
vision is a necessity in so many fields of 
endeavor this is a serious handicap. 
Frequently mothers tell us that they 
have been advised by the family physician 
to wait “until the child is four or five 
years of age because otherwise he would 
be too young to be examined.” This mis- 
conception of the steps necessary to treat 
a squint and of the complications that can 
ensue in a case that has been neglected is 
very unfortunate. Eyes of infants can be 
occluded to prevent amblyopia before they 
are mature enough ‘to give any subjective 
visual findings. It is also possible with 
patience and ingenuity to measure the 
amount of the squint with the prism and 
cover test, examine the rotations that are 
of such great importance, secure an ob- 
jective reading on the major amblyoscope, 
test the near point of convergence and 
estimate the refractive error under atro- 
pine in children as young as 1% to 2 years 
of age. It may take several visits, but 
rarely do we find that these little tots will 
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not codperate. Most of them are highly 
amused with the procedure. We examine 
them quietly and slowly, take the time to 
play with them and gain their confidence 
and: permit them to hold the paddle and 
the plastic prisms used for the cover test, 
so they will not be alarmed. As the plastic 
prisms will not break we have found them 
to be invaluable in examining timid chil- 
dren. After an average of five or six 
visits it is usually possible to come to a 
conclusion as to whether one is dealing 
with a mechanical, accommodative, or 
paretic strabismus, and whether it should 
be treated orthoptically, surgically, or 
both. If a vertical deviation exists, it may 
take many months before an accurate 
diagnosis of the type of motor disturbance 
can be made in very young children. As 
most ophthalmologists now believe that 
surgery can be performed as early as in 
the child’s third year, it is necessary that 
the diagnosis be made as early as possible, 
so that if mechanical or paretic factors 
are present, operation can be performed 
early, thus giving the little patient a 
chance to attain and stimulate fusion. The 
earlier the eyes are straightened the 
greater the chances that the sensorial ap- 
paratus will be stimulated to attain a nor- 
mal fusion power and the less likelihood 
there will be of amblyopia and anomalous 
correspondence. With intelligent children, 
orthoptic training can be instituted at the 
age of four years. In this way there is an 
opportunity of curing the squint before 
the child starts to school, which is of 
extreme importance for his future. 
Another fiction in orthoptics is that 
“alternating squints cannot be taught to 
fuse.” If a major amblyoscope is used and 
the image set before the macula of each 
eye at the angle of squint, fusion can be 
obtained as long as the fusion sense in the 
cortex is present. Cases wherein the fusion 
sense appears to be absent are in the mi- 
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nority. We believe that the Misconception 
has probably arisen from the fact that 
patients with alternating squint wer 
tested on stereoscopes, the Worth amblyo. 
scope, the Rotoscope, and other instry. 
ments so mechanically constructed that the 
images could not be placed before the 
maculas. A stereoscope can be used for g 
convergent or divergent squint of not 
more than 20 to 25 diopters. Prisms can 
be added, but if of high degree produce 
distortion of the pictures. If the child has 
an alternating convergent squint of 70 
diopters, he will use first one eye and then 
the other when placed before a stereo- 
scope, and no attempt will be made to use 
the two eyes together with the images 
falling on the maculas. Even if the squint 
is only 20 diopters he may not stop alter- 
nating as he looks into the stereoscope, 
as there is no stimulus strong enough to 
break up the habit of alternation. If on the 
other hand the major amblyoscope is 
used and the images are set before the 
maculas at the angle of squint, the pa- 
tient cannot get rid of the images which 
are being constantly projected on his 
maculas, except by suppression. With 
oscillation of the images peripheral fusion 
will begin to be established, and later on 
in the treatment when the suppression has 
been overcome, foveal fusion will occur. 
In cases of alternating squint that have 
been present since birth, fusion may never 
be attained, but this group is small. In the 
definitely larger group wherein the squint 
has appeared in the first to the third year 
of life, at least 50 percent have anomalous 
correspondence. This fact alone proves 
that the fusion sense in the brain is active 
or there would never have been any desire 
nor attempt to secure binocular single 
vision, no matter how poor. An alternator 
who has no sense of fusion never makes 
any attempt to obtain two-eyed vision, 
even by anomalous correspondence. If the 


fusion sense in the brain is entirely in- 
active, anomalous correspondence will 
never be manifest, for this is a binocular 
act and where no fusion sense exists 
monocular vision only will result. 

Anomalous correspondence ‘in an al- 
ternating divergent squint is rare; in 
convergent squint it is quite common in 
cases due to a mechanical or structural 
anomaly because the fusion sense in the 
brain cannot function properly. Therefore 
the brain employs the next best thing, 
which is using the macula of one eye and 
an eccentric area in the other. As most of 
the alternating convergent squints fall into 
this class, they are therefore no more 
dificult to treat than are cases of uni- 
lateral squint. 

Here may be emphasized another mis- 
conception regarding anomalous corre- 
spondence; namely, that it cannot exist 
in a patient who has 20/15 vision in each 
eye. This belief is probably based upon the 
assumption that because the vision is acute 
in each eye, the patient would have no 
desire to use an eccentric point in one eye, 
for this would give him vision that is 
less acute than macular vision. This is not 
true for the reasons just explained under 
alternating squint. A squint in which there 
is equal and good vision in each eye is 
obviously an alternating squint and it 
seems to be the common experience of the 
clinics in the United States and England 
that there is a high incidence of anomalous 
correspondence in alternating squint. 

Until she gains experience, the orthoptic 
technician is often working under the 
misconception that “a shift of the eyes 
when the light in the major amblyoscope 
is flashed, indicates that anomalous 
correspondence exists.” This is a grave 
error which will retard the successful 
treatment of the squint case very much. 
True, when anomalous correspondence 
does exist there is always a shift of the 
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two eyes, as each eye seeks to receive the 
image on the macula, but there can also 
be a shift for other reasons; namely, (1) 
varying accommodative factor; (2) the 
breaking up of fusion. The reflex from 
the light in the major amblyoscope how- 
ever will never be eccentric in one eye 
unless there is anomalous correspondence. 
If the shift is due to varying accommo- 
dation or the breaking up of fusion, and 
not to anomalous correspondence, the 
light reflex will always coincide with the 
angle gamma, if present. This constitutes 
the differential diagnosis. When a patient 
with high hyperopia who has an accom- 
modative squint sits before the major 
amblyoscope uncorrected, there can be a 
shift of as high as 50 diopters or more; 
as he relaxes his accommodation he may 
fuse the picture with blurred images at a 
setting of only 20 diopters, but if he is 
asked to describe some minute detail in a 
picture that is small enough to make him 
accommodate fully, the angle may immedi- 
ately increase, perhaps to 50 diopters 
again. Having seen the object in which he 
was interested he may now relax his ac- 
commodation sufficiently to fuse gross 
charts at orthophoria with blurred images. 
However, it will be noted that the position 
of his corneal reflexes is the same at all 
three angles and that the maculas are be- 
ing used. In cases with such a high shift 
one is not so easily misled, but in cases 
where the shift is approximately 10 
diopters keen observation is necessary. If 
the irides are very dark it sometimes takes 
several visits before the orthoptic techni- 
cian is completely satisfied as to the type 
of correspondence. The maximum angle 
of squint may be only 25 diopters when 
the eye is fully accommodating, with re- 
laxed accommodation approximately 15 
diopters, and it may be difficult to decide 
whether the corneal reflexes are in the 
same position at the two settings because 
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the iris and the pupil are almost of the 
same color. In these doubtful cases we 
always make the afterimage test described 
by Bielschowsky® as well as the major- 
amblyoscope test. The type of diplopia, 
whether homonymous or crossed, is tested 
with red and green spectacles, and the 
diplopia corrected by as much prism base 
out or in as is necessary to fuse the two 
images. This test is a helpful diagnostic 
aid when it can be carried out. Suppres- 
sion and alternation will often prevent a 
satisfactory conclusion and in such cases 
it is worthless and may be misleading. 
If the correspondence is normal in a con- 
vergent squinter, for example, the ho- 
monymous diplopia at 6 meters will usually 
take approximately as much prism, base 
out, to correct as the amount obtained on 
the major-amblyoscope reading ; if the cor- 
respondence is anomalous, the diplopia can 
still be homonymous instead of crossed, 
but the amount of base-out prism may 
closely simulate the abnormal angle on 
the major amblyoscope. Three tests are 
therefore made: the major amblyoscope, 
the afterimage, and the diplopia test. It 
is quite possible to find normal corre- 
spondence by one test and anomalous 
correspondence by another. The corre- 
spondence may vary with such factors as 
whether the afterimage test is made for 6 
meters or 1 meter, and whether in a light 
or a dark room. The diplopia test may give 
normal correspondence for distance and 
abnormal for near. These are the patients 
who use both types of correspondence. It 
is advisable to study the cases carefully as 
soon as a shift of the eyes is observed and 
to remember that the variations in the 
motor anomalies of the eyes are many and 
that we cannot be bound by rigid rules. 

Lancaster* states that “many ophthal- 
mologists still cling to the conception that 
disturbances of motility are due funda- 
mentally to ‘muscle trouble,’ some muscle 
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is weak or some muscle is too Strong, 

Inevitably they think of the orthoptisrs 

work as trying to strengthen some weak 

muscle.” As Dr. Lancaster pointed out 

this is a misconception. Orthoptic training 

stimulates the sensorial apparatus in the 

cortex and exercises are not given to stim. 

ulate “the muscles.” Correct habits and 

skills are taught. Anomalous correspond- 

ence, a bad habit, is corrected by establish. 

ing good habits of binocular single vision 

through reéducation. Fusion is stimulated 
and a strong amplitude of fusion sought, 
Proper relationship between accommoda- 
tion and convergence is taught. All this js 
cerebral and will not “stretch” muscles nor 
make one muscle weaker or stronger. The 
attainment of strong fusion and binocular 
single vision will serve as a stimulus to 
keep the eyes straight, if an anatomic or 
mechanical factor or the faulty position of 
rest does not make this impossible. Eyes 
will remain straight following orthoptic 
training in purely accommodative squint, 
for example, because we teach the brain 
to make it disagreeable for the patient to 
turn the eye in. We teach the brain to 
overcome suppression, and hence diplopia 
will be manifest if the eye deviates. After 
a while the bad habit of turning the eye 
in or out disappears because the good 
habit of binocular single vision is so much 
more satisfactory and comfortable for the 
patient. We have simply established a new 
habit pattern. 

On numerous occasions it has been said 
“if a squinter is a hyerope he has to wear 
his glasses anyway, so why bother with 
orthoptic training?” The orthoptic tech- 
nicians in Washington, D.C., feel this to 
be a misconception. As Davis® stated: 
“To be content with this treatment, how- 
ever, is a tragedy since it condemns the 
child for life to the wearing of strong 
glasses continuously. It is symptomatic 
treatment only.” By dissociating the con- 


trong, 
Ptist’s 
Weak 
1 out 
ining 
N the 
Stim- 
and 
ond- 
lish- 
ision 
lated 
ight, 
oda- 
is is 
Nor 
The 
ular 
S$ to 
Cc or 
n of 
“yes 
ptic 
int, 
‘ain 
t to 


vergence from the accommodation it is 
possible to give intelligent patients with 
purely accommodative squint and hypero- 
pia of not more than 4 diopters and little 
or no astigmatism, clear vision without 
glasses. Hence, we feel that orthoptic 
training is of the utmost value because 
the patient can be taught to keep his eyes 
straight without glasses and without con- 
verging for distance and in many cases 
for near. 

Another misconception is that the treat- 
ment of squint is often carried out accord- 
ing to the degree of the deviation and not 
of the type of squint. The amount of the 
angle of squint is of secondary importance 
as compared with obtaining a differential 
diagnosis of what: kind of squint with 
which one is dealing. Not until one knows 
what is causing the squint can it be treated 
intelligently. Burian® states: “the three 
factors causing the appearance of a peri- 
odic or manifest strabismus are: faulty 
mechanical conditions, abnormal inner- 
vational conditions and a lack of fusion.” 
Bielschowsky’ also classifies squint in this 
manner. We have found this classification 
to be the most satisfactory and expedient 
guide in the diagnosis of squint. If one 
considers the type of squint, it is obvious 
that one will also consider the cause. If 
merely the degree or amount of squint is 
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considered, the cause is still unknown, in- 
asmuch as a squint can be of any degree 
and still be caused either by a mechanical 
or functional defect or a combination of 
both. Knowing the amount of the squint 
does not solve the problem of what pro- 
cedure to pursue in its treatment; it tells 
nothing as to whether the patient has an 
abnormal position of rest of the eyes due 
to mechanical or structural conditions, 
whether there is a refractive error that 
disturbs the relationship between accom- 
modation and convergence, which is 
functional, whether the squint is associ- 
ated with fusion weakness, or whether it 
is present only under stress and undue 
excitement and is a neurogenic manifesta- 
tion. The amount of the squint does not 
indicate the methods to be used to secure 
fusion and stable binocular single vision 
as rapidly as possible, nor does it tell the 
ophthalmologist whether the case is one 
for surgery and, if so, when and what 
surgical methods should be attempted. 

I wish to extend my grateful thanks to 
Dr. LeGrand H. Hardy and to my late 
Chief, Dr. William Thornwall Davis, for 
helping me in listing some of the miscon- 
ceptions and fictions in orthoptic training, 
and for the valuable counsel and stimula- 
tion they have given me. 


927 Seventeenth Street, N.W. (6). 
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Dr. WALTER B. LANCASTER: Miss 
Wells is to be complimented for the ex- 
cellence of her paper, for the choice of 
topics, and her treatment of them which 
is marked by sound understanding and 
mature experience. 

Can anything be said to make the prog- 
nosis in amblyopia ex anopsia less indefi- 
nite? While I agree that in the final analy- 
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The development of visual acuity (after Cha- 
vasse in last edition of Worth’s “Squint”). 


sis only a determined trial can decide I 
believe there are clues of value (chart). 
This diagram shows the progress of visual 
acuity as the child grows from birth to five 
years of age. Suppose a child progresses 
normally until two years of age. His visual 
acuity will be approximately 6/12. If he 
begins now to squint with the left eye 
there will be suppression of the left eye 
and, lacking daily exercise, the vision will 
cease to improve. Instead it will begin to 
deteriorate. If he is examined six years 
later at eight years of age, vision O.D. 
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DIScusSsION 


will be 6/5, vision O.S. perhaps 6/6) 
which is what it was a year before the 
onset of strabismus. In a given case jt 
may, of course, be less or more than this 
Now when occlusion is begun, the left 
eye, starting at 6/60 or thereabouts, hag 
the task of recovering the vision it once 
had. This is usually not a difficult task 
and progress is rapid up to 6/12, by 
after that it will be slower because he js 
conquering new territory. 

Take another case where strabismus be- 
gan at six months of age, when vision was 
around 6/300. Occlusion begun some 
years later would have the task not of re- 
covering vision once attained but of de. 
veloping vision which the child never had, 
Obviously, this is a much more difficult 
task. However, the vision in a normal 
child is developing up to five or six years 
of age before reaching 6/6; in other 
words, it is still in a state of flux, the 
tide is coming in; hence if the task is 
started before arriving at the fixity of 
vision which is reached soon after six 
years of age, there is still a good prospect 
of improving vision but not at the rapid 
rate seen in the first case. During this 
period, there is a state of flux, the tide is 
coming in, the individual is growing, ac- 
quiring skill, learning to use his faculties, 
is more receptive. 

Perhaps the same principle applies to 
the development of fusion. If one starts 
to train a patient 20 years old who has 
had alternating convergent strabismus 
since infancy, he is beginning long after 
the period when the normal child was go- 
ing through the process of learning to 
use the two eyes in binocular vision. He 
has spent this time in learning to see in 
another very different way; namely, sup- 
pressing the eye he did not use to fixate 
with. This habit or conditioned reflex is 
now well established. It is not fair to say 
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that he has no fusion center, no fusion 
faculty. It has never been made use of 
and it is no easy task to arouse it. It may 
indeed have atrophied beyond repair. 

It seems to me that this conception of 
the normal growth and development of 
the child helps in understanding the prob- 
lems. It certainly gives strong reason for 
an early start in dealing with any squint. 
Moreover, the same principle applies to 
the progress which is often so much more 
rapid when a child begins to read and is 
now learning new ways of using his eyes 
—beginning for the first time to concen- 
trate and hold fixation on small letters. 
Treatment for suppression is much more 
effective at this stage. It is a general prin- 
ciple of pedagogy that you can teach a 
child more easily and rapidly those sub- 
jects which are adapted to the mental 
stage of the child—mathematics at one 
age, language at another, social behavior, 
good manners at another. 

I was pleased that Miss Wells endorsed 
so definitely my plea for abandoning the 
old notion of weak muscles, I still find 
that most patients who have been seen by 
the ophthalmologist tell me they have 
“muscle trouble,” a “lazy muscle,” or the 
like. I am sure progress is being made. 
The American Board used to have one 
of its examinations devoted to “Muscles” ; 
now it is “Motility.” 

There is another matter that is worry- 
ing me because I am not in agreement 
with a large number of ophthalmologists 
and orthoptists. The statement is made 
that orthoptics involves diagnosis and 
therapeutics and of these diagnosis is the 
more important. And it is stated that it is 
of paramount importance that the orthop- 
tist should measure the deviation in the 
six cardinal directions (I wonder why 
not nine). In my opinion diagnosis is the 
function of the ophthalmologist and not, 
or only in small degree, that of the orthop- 


ORTHOPTIC FICTIONS AND MISCONCEPTIONS 897 


tist. By small degree I mean such mat- 
ters as deviation in the primary position, 
amplitudes of fusion, degree of binocular 
vision, suppression, anomalous correspond- 
enee, and the like. Whether a patient’s 
deviation is due to paralysis and if so 
whether the etiology is syphilis, encephali- 
tis, tumor, trauma, or what not is the 
ophthalmologist’s concern not by any fair 
definition the orthoptic technician’s job. 
The internist employs a technician to do 
his laboratory work on urine, blood, and 
other testing. If she finds an eosinophilia, 
it is not her province to decide whether 
it is due to an allergy, a trichinosis, or 
what not. If an ophthalmologist has a 
patient with recent diplopia, it is his job 
to discover that it is due to a paresis of the 
superior oblique and to decide whether its 
cause is a peripheral or a nuclear lesion 
and toxic or circulatory or what not, If 
he has a case of exophoria he can submit 
it to the orthoptist for her opinion as to 
whether she can help it and she may have 
to decide as to insufficient convergence or 
excessive divergence in planning her treat- 
ment. She will probably and properly 
leave it to the ophthalmologist to decide 
about the glasses to be prescribed for any 
refractive error that may be present, and 
the use of prisms for constant wear. 

I wish someone would cite two or three 
cases where measuring the deviation in 
the six cardinal directions had a plain 
bearing on the treatment given by the 
orthoptist—on the freatment given by the 
ophthalmologist it has of course an im- 
portant bearing in some few cases, not, I 
claim, on the orthoptist’s work. 

That an ophthalmologist wishes some- 
one to make measurements of refractive 
errors such as astigmatism or of disturb- 
ances of motility such as are found in 
motor paralysis, or even to examine and 
diagnose fundus conditions I can readily 
understand, but these are functions of an 
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ophthalmologist which he delegates to an 
assistant. If the same person does an 
ophthalmologist’s perimetry, refraction, 
and orthoptics, that person is doing things 
not fairly to be included under the term 
orthoptics. I have no objection whatever 
to her doing these things, but do not, I 


beg of you, label them orthoptics or as- 
sert that no one is a good orthoptist who 
cannot or does not do these things, and 
do not include them in the requirements 
for certification by the Council, 
520 Commonwealth Avenue, 
Boston, Massachusetts. 


HEREDITY AS A FACTOR IN SQUINT* 


LILLIAN POWELL DARR 
Chicago 


The question as to whether heredity is a 
factor in squint has been debated for a 
long time, and it is apparent that many 
prominent ophthalmologists differ as to 
the degree of responsibility with which 
heredity may be charged in respect to 
squint. 

Worth states that in 1,323 cases of 
squint in which he was able to get reason- 
ably reliable information, hereditary in- 
fluence was a marked feature, and further- 
more there was found to be a history of 
squint in parent, grandmother, brother, or 
sister of the patient in no less than 711 
instances (51.74 percent of cases). 

From personal observation and from 
the examination of 300 cases taken at 
random, I discovered 153 patients, who 
had one or more relatives afflicted with 
squint (or approximately 50 percent). 
This percentage is almost identical with 
that determined by Worth in his investi- 
gation. 

In the cases which I studied, a history 
of squint was revealed in 47 mothers, 15 
fathers, 19 cousins, 6 grandmothers, 2 
grandfathers, 5 uncles, and 2 aunts; the 
rest was in brothers or sisters of the pa- 
tients concerned. 

It seems reasonable to assume that if 


* Read before the Symposium on Orthoptics, 
Academy of Ophthalmology and Otolaryn- 
gology, at Chicago, October, 1944. 


we find this number admittedly afflicted 
with squint, there were probably many 
more unrecorded cases in relatives. 

Parents are frequently reluctant to ad- 
mit that squint existed in any of the rela- 
tives of the patient, and in many instances 
appear to be unaware of the existence of 
squint in their child. It is not at all un- 
usual to find that this condition has been 
neglected for so long a time that it is too 
late for any treatment other than cosmetic 
surgery. 

Various theories as to the cause of 
squint have been and are being advanced; 
for instance, Worth stated that squint is 
caused from a defective fusion faculty. 
Other writers attribute this condition to 
the muscles! Hypermetropia has been ad- 
vanced as the cause. Octave Doen defines 
strabismus as a “vice” in the development 
of the ocular-vision apparatus. 

These various opinions may all be true 
to a varying degree, although it is known 
that a majority of people are born hyper- 
metropic and yet do not squint. Good mo- 
tility is frequently found in all fields and 
yet this condition obtains. 

When I find squinters in children un- 
der three years of age, with no evidence 
of their having sustained an eye injury, 
I suspect hereditary influence and give 
very close attention to these cases, for 
unquestionably it is here that the greatest 
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difficulty in effecting a cure is encoun- 
tered, and usually either early surgery or 
longer fusion training: is required or 
both. 

When squint develops in children over 

three years old, their response to orthoptic 
training may be expected to be much more 
satisfactory, but the rapidity with which 
a cure can be obtained may naturally de- 
pend on prompt discovery, correct diag- 
nosis, accurate refraction, and the imme- 
diate starting of treatments. 
I have observed that children who are 
squinters frequently suffer from constitu- 
tional disorders other than ocular difficul- 
ties: Some are highly nervous; others 
suffer from impediments of speech; 
others, again, may be dull and listless. 
These children should have special medi- 
cal care. 

It has been my experience that there are 
many more girls with strabismus than 
boys. This may be attributed partially to 
the fact that mothers are quicker to de- 
tect squint in girls, but I believe the 
dominant factor determining this large 
percentage of girl squinters may be found 
in the difference in nervous stability. 

One or both parents of a nervous child 


who squints will usually be of the nervous 
type. This nervous child may have third- 
grade fusion, his motility may be good, 
he may have had an accurate refraction, 
and he may hold his eyes parallel most of 
the time, but let him become tired or 
frightened and he squints. Children un- 
questionably resemble their parents in 
physical appearance, and their nervous re- 
actions are similar as well. 

When so many cases of squint are dis- 
covered in children of nervous parents, it 
seems quite logical to assume that heredity 
may be charged with transmitting at least 
a disposition to strabismus. This particu- 
lar phase of hereditary influence may 
manifest itself in irregularities of refrac- 
tion, in minor cerebral deficiencies, and in 
particular, in an antipathy to single vision 
such as is frequently encountered in high- 
ly ametropic families. 

If this assumption is reasonable, it fol- 
lows that in families where squint has 
been known to occur, special attention 
should be paid to the ocular movements 
and to the immediate correction of any 
such abnormality as may appear. 


58 East Washington Street. 
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COMPARATIVE FLACCIDNESS 
AND RESILIENCE OF CORNEA 
AND SCLERA 


A. C. Hitprne, M.D. 
Duluth, Minnesota 


The late Edward Jackson of Denver 
suggested to the writer a few years ago 
that a study of corneal resilience be made. 
He was apparently of the opinion that the 
resilience of the cornea was sufficient to 
cause it to return unaided to its normal 
shape and position, for instance, after 
cataract incision. The writer made some 
simple tests as suggested, but found that 
flaccidness characterized the cornea 
rather than resilience. 


EXPERIMENTAL 


Material. Freshly enucleated ox eyes 


Fig. 1 (Hilding). Method of cutting the 
rings from the wall of the eye. The rings were 
first outlinéd by means of a double Castroviejo 
knife in such a manner as to include both an- 
terior and posterior poles (a). The incisions 
were finished with a scissors (b). 


and freshly enucleate.] human eyes were 
used in the tests. 

Technique. Three different types of 
preparations were made; namely, (a) rec- 
tangular strips containing equal lengths 
of both cornea and sclera, (b) rings or 
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hoops taken all the way around the globe 
in a sagittal direction, including the 
widest diameter of the cornea, and (c) 
the entire cornea isolated from the rest of 
the eye. 

The strips and rings were outlined with 
a Castroviejo double knife, by cutting part 
way through the wall, and were then re. 
moved completely by means of a scissors 
(fig. 1 a, b). The strips were so shaped 
that the limbus divided each across the 
middle; that is, the scleral and corneal 
portions were equal in length. 

The rings included the entire circum- 
ference of the eye and both anterior and 
posterior poles. Thus the corneal portion 
was the longest that could be obtained, 
The isolated cornea was removed by a 
circumcorneal incision at the limbus. In 
some instances a smail ring of sclera was 
left attached to the periphery of the 
cornea. 

Tests. All of the tests were made on de- 


Fig. 2 (Hilding). Rectangular strip cut from 
the wall of an ox eye in such a way as to it- 
clude equal lengths of sclera and cornea. The 
corneal portion hung limply when supported 
at the limbus whether the concave side was Up 
(a) or down (b). 
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Fig. 3 (Hilding). The flaccid character of the cornea is demonstrated in these photographs of a 
ring cut from an ox eye and supported at: the anterior pole (a), posterior pole (b), equator on 
one side (c), equator on both sides (d), and at a point midway between the posterior pole and 


the equator on one side (e). 


formation by force of gravity. The strips’ 


were tested by grasping them at the lim- 
bus with a small thumb forceps in such 
a way that the portion held by the forceps 
was horizontal both longitudinally and 
transversely. They were tested with the 
concave side both upward and downward 
(fig. 2 a, b). The rings were tested by 
observing the effect of gravity while they 
were held at different points with a thumb 
forceps. 

The different points at which the rings 
were grasped were: (a) anterior pole, 
(b) posterior pole, (c) equator on one 
side, (d) equator on both sides, (e) a few 
millimeters posterior to the equator (fig. 
3 a, b, c, d, e). The entire cornea was 
tested by laying it concave side upward 
upon a metal applicator (fig. 4). 


RESULTS 


It can be seen by consulting the illus- 
trations that the cornea had little or no 
resilience. It is characterized by flaccid- 
ness. Its tendency to resume its original 
position and shape after deformation is 
limited at best. When the strips were held 
in a horizontal position, the scleral end 
sagged somewhat, but exhibited a definite 
springlike quality. However, the cornea 


hung limply like a bit of thick fabric no 
matter which surface was turned upward. 
All of the tests on the rings showed the 
same flaccid quality of the cornea. It is 
seen best perhaps in figure 3e. The en- 
tire excised cornea also draped itself 


Fig. 4 (Hilding). The entire cornea excised 
from an ox eye lying with the concave side 
uppermost. A rim of sclera left on one side 
gives it a measure of support on that side. 
Otherwise it hangs limply. 


limply over the applicator except for a 
portion that was given a measure of sup- 
port by a small strip of sclera (fig. 4). 


CONCLUSION 


The cornea of freshly enucleated ox 
eyes and human eyes is largely lacking in 
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resilience and is characterized by a flaccid 
quality. 
626 Medical Arts Building. 


THE LIPOTROPIC EFFECT OF 
CHOLINE IN RETINAL 
TUBERCULOSIS* 


Tueopore J. Dimirry, M.D., AND 
R. T. Lomsarpo, M.D. 


Néw Orleans 


Study of tuberculous skin diseases like 
that of tuberculous eye disease has been 
pursued unremittingly throughout the 
history of medicine; on a scientific basis 
since 1884. In that year Koch isolated 
the specific bacillus of tuberculin and gave 
an impetus to the knowledge of the pathol- 
ogy of this disease. 

Lupus vulgaris is a definite tuberculous 
skin lesion, for the bacilli are readily iso- 
lated from the lesions ; lupus erythemato- 
sus is an inflammatory skin lesion, similar 
in appearance, and difficult to differentiate 
from it. The presence of the bacilli de- 
cides the diagnosis. 

Both of these skin lesions were present 
in a case of tuberculous perivasculitis of 
the retina induced by taking a biopsy 
specimen from a patch of lupus erythe- 
matosus, The specimen was negative for 
tubercle bacilli. 

Case report. Mrs. X., a robust woman, 
aged 21 years, had not previously been ill. 
Several months prior to her admission to 
the Hospital her refraction had been 
tested. The error uncovered was small and 
the fundus normal. No history of tuber- 
culosis could be elicited, nor had the pa- 
tient associated with tuberculous individu- 
als. The only possible exposure was that 
contingent upon her duties as waitress in 
the physician’s dining room and as elevator 
operator at the Nurses Home. 


*From the Department of Ophthalmology, 
Charity Hospital of Louisiana. 


She came to the hospital complaining 
of a skin lesion on the left side of the 
nose, at the inner angle of the eye, Treat. 
ment was by the usual methods, but since 
these were ineffectual a biopsy specimen 
was taken. The location selected for te. 
moval of the specimen was very slightly 
below the angular vessel. No eXcessive 
bleeding was noted. The specimen was 
negative for tubercle bacilli. 

Six days later both eyes became in 
volved. Dr. Wilensky, Senior Resident at 
the Hospital, made the following report of 
his findings on ophthalmoscopic and slit- 
lamp examination: L.E. “The entire 
fundus is markedly hazy. In the macular 
region, focused with a +6D. lens there 
is a white, pea-sized patch with some sur- 
rounding darker strands of pigment. Fol- 
lowing the vessels out toward the periph- 
ery are numerous small, white patches 
adjacent to the vessels but chiefly next to 
the veins. These perivascular inflamma- 
tory patches or exudates seem partially 
to obscure the lumen of the adjacent area 
of vessels, giving the impression of local- 
ized areas of vasoconstriction. These areas 
of exudate or perivasculitis are seen more 
prominently toward the periphery of the 
fundus below and above. Throughout the 
fundus of the left eye are multiple small 
hemorrhages, and in the right eye is a 
proliferation of retinal tissue into the 
vitreous. 

“Slitlamp examination: No aqueous 
flare nor precipitates are seen on the lens 
or corneal endothelium. The entire vitre- 
ous is full of floating cells like black stars. 
The consistence of the vitreous is main- 
tained, however.” Dr. Wilensky further 
stated that the condition closely resembled 
that described by Duke-Elder under dis- 
seminated tuberculous choroiditis. His 
findings were confirmed by us. 

The patient was first given vitamin K 
in the hope of controlling the ocular 
hemorrhages, but without effect. Promine 
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also was administered. It was then that 
therapy with choline was begun, 5 grains 
three times daily. Within a period of two 
weeks the hemorrhages diminished and 
the tubercles were noted to be fading 
away. In time they disappeared entirely, 
as did the hemorrhages in the eye. Recov- 
ery was proceeding well, when upon the 
insistence of the patient, tuberculin was 
administered. The vitreous became ex- 
tremely cloudy for the second time but no 
hemorrhages occurred. However, neither 
the retinal hemorrhages nor the tubercles 
have reappeared after a period of nine 
months. The vitreous changes were not 
equally affected. The black stars persisted 
for months. Vision has improved as have, 
eventually, also the vitreous opacities. 

Discussion. This account of a metastatic 
tuberculosis in the eye from a lupus 
erythematosus is difficult to accept, for 
lupus may or may not be a tuberculous 
lesion of the skin. In this case it would 
appear that a nontuberculous lesion of the 
skin induced a tuberculous lesion of the 
eye. 

It is known that well-advanced pulmo- 
nary phthisis may exist without involving 
the eye internally or externally and that 
phthisis often follows upon tuberculous 
lesions in and about the eye. Duke-Elder* 
states that “tuberculosis of the retina is 
always secondary in the sense that it is 
hematogenously derived from lesions else- 
where in the body,” and, according to 
McLeod,? lupus erythematosus is not an 
involvement due to one specific cause, but 
rather a cutaneous symptom which may be 
called forth by a variety of causes of a 
toxic or septicemic character. Benson and 
Cannon! state that 10 out of 12 cases of 
lupus erythematosus present evidences of 


INSTRUMENTS 903 


latent or active tuberculosis. Whether the 
skin lesion in the present case was tu- 
berculous or not, it healed and has re- 
mained healed for a year or more. No 
direct claim is made that choline accom- 
plished this result, but it may have done 
so. 

Retinal perivasculitis, a tuberculosis of 
the eye, is not considered a rare condition. 
It is recognized to be the result of a 
metastasis from a tuberculous lesion at a 
remote source. Treatment has been un- 
satisfactory. It is directed to the tubercu- 
lous condition, but the bacilli, protected 
by a fatty capsule, are often difficult to 
reach. The capsule removed, the bacilli 
may more readily succumb to the medica- 
tion. This is a speculative thesis. However, 
in the case here reported upon, the ad- 
ministration of choline, a lipotropic agent 
and antihemorrhagic, the tubercles retro- 
gressed and finally disappeared. In our 
experience choline has had a similar effect 
in many conditions where there was the 
appearance of lipoidosis and deposits of 
cholesterol. 

The antihemorrhagic effect of choline 
has been established in rats fed on a 
choline-deficient diet ; also in human cases 
of hemorrhages in the eye, although not 
after choline-free diet. During the period 
when the choline was taken the patient 
gained weight and improved generally. At 
the time of this writing the patient con- 
tinues to take choline and has unquestion- 
ably been benefited. 

Conclusion. In cases of tubercles in the 
eye, choline should be given a trial, 
whether the tubercle be tuberculous or 
leprous in character. It has an antihemor- 
rhagic effect in cases of ocular hemor- 
rhage due to tuberculosis. 
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. Evitep By Donatp J. LYLE 


LOS ANGELES SOCIETY OF 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


March 27, 1944 


CONGENITAL CATARACTS IN CHILDREN 


Dr. Erra C. JEANCON reporied two 
cases of unusual congenital cataracts, one 
of which seemed to be quite rare, for she 
had found no records of similar cases. 

The first patient was a two-year-old 
child, whose first eye had been operated 
on a year ago; the second a month ago. 
The child was normal in health, born of 
sturdy young parents. Reportedly there 
had been no history of ocular disturb- 
ances for two generations at least. The 
unusual feature was that the usual ex- 
amination procedures, including dilata- 
tion, uncovered no changes other than a 
congenital cataract in each eye involving 
the whole lens. 

When the usual discission was per- 
formed it was found that there was only 
an empty capsule. The pupillary area 
was opened, and no cortex was found. 
The day after operation there was prac- 
tically no postoperative reaction; the pu- 
pil was clear, the fundus normal as far 
as could be determined. A +12.00D. sph., 
the approximate retinoscopic finding, was 
prescribed and the child was sent back to 
her home. Eleven months later the par- 
ents brought her back for operation on 
the other eye, which was exactly the 
same as the first. 

The patient was too young to be tested 
for visual acuity, but since there was no 
other visual abnormality, it was felt that 
this child would develop full visual func- 
tion. 

The only significant thing about the 
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history was that the parents thought the 
cataract did not look so densely white as 
the child approached one year old as jt 
had shortly after birth. From this fag 
it was presumed that this was a con. 
genital morgagnian cataract in which 
complete absorption occurred. Dr. Jean. 
con said that Ida Mann states that this 
type of cataract is caused by lack of de- 
velopment of central fibers, or an early 
secondary degeneration of these fibers, 
which have disintegrated and softened, 
the nucleus sinking to the bottom of the 
capsule. She said that C. A. Clapp says 
this type should be operated on by linear 
extraction and irrigation and that a 
marked reaction should be expected, No- 
where had she been able to find a record 
of complete absorption of this degen- 
erated cortex. 

Dr. Jeancon said that the other case 
was not rare but interesting because of 
the hereditary factor, four generations, at 
least, of congenital cataracts of the same 
type. The first case in this family was 
of a 14-year-old girl on whose first eye 
she had operated seven years ago. One 
year later operation on the other eye was 
performed. This patient had 6/5 vision 
in each eye and was able to read Jl. At 
that time the patient’s mother and brother 
were found to have zonular cataracts in 
both eyes. It was learned that the grand- 
mother and great-grandmother had the 
same type of cataracts. In order to see 
they covered their eyes with the palms of 
their hands, leaving a little peep-hole 
(thus allowing the pupil to relax in the 
dark), and by tilting the head could leok 
over the central opacity. An uncle of the 
patient on the maternal side also had 
this type of cataract. 
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Dr. Jeancon gave a brief review of re- 
cent reports, including those of Ida 
Mann, C. A. Clapp, and the article by 
Harold Falls of Ann Arbor, in which he 
reviews 131 cases of developmental cata- 
racts which disclosed a few outstanding 
factors. Very little can be said regarding 
etiology except that congenital cataracts 
occur as aberrations of development, due 
to some toxic or other disturbance of 
maternal blood chemistry. The prenatal 
time at which this disturbance occurs is 
the only fact that can be stated definitely. 
Ida Mann stresses that (1) Defects situ- 
ated outside the fetal nucleus cannot be 
congenital; (2) Secondary defects may 
arise in postnatal life and yet be develop- 
mental, since the lens continues to de- 
velop throughout life. 

The classifications are: (1) complete 
—in which the whole lens is involved; 
(2) incomplete—classified as zonular, py- 
ramidal, discoid, punctate, coraliform, 
floriform, congenital-morgagnian, and so 
forth. 

Surgical treatment is advocated as fol- 
lows: (1) If the cataract is complete, 
there is no other alternative except surg- 
ery; (2) If bilateral, operation should 
be performed on one eye at six months 
of age, the other after 1 to 2 years; (3) 
If incomplete and the visual acuity is 
6/15 or better, surgery is not indicated ; 
(4) If the patient is able to get around 
but the vision is less than 6/15, surgery 
should be postponed for several years. 

It is generally agreed that discission 
is the easiest and simplest method of 
surgery. There is less trauma, and if the 
operation has to be repeated it is still the 
safest, especially before the third or 
fourth year. The next method of choice 
is linear extraction or needling followed 
by linear extraction. This is especially in- 
dicated if there is marked swelling of 
the cortex with blocking of the angle and 


secondary glaucoma, or if the child can- 
not be kept under sufficient observation 
to make certain that glaucoma will not 
develop between periods of examination. 


COLORADO OPHTHALMOLOGI- 
CAL SOCIETY 


March 18, 1944 
Dr. Witt1aAM M. Bane, presiding 


BENIGN ORBITAL NEOPLASM 


Dr. R. C. RicHarpson presented B. 
H., a woman aged 38 years, who was 
admitted to the out-patient department on 
September 17, 1942. She was referred be- 
cause of suspicion of an intraorbital neo- 
plasm. At that time the vision was R.E. 
20/20, with and without correction; L.E. 
20/200, improved to 20/40 with correc- 
tion. The tension ‘was 15 mm, Hg 
(Schigtz) in each eye. The right eye was 
essentially normal. The left eye exhibited 
considerable pathologic change in the 
fundus. Wavy striations of irregularly 
distributed pigment, which were some- 
what elevated, were seen extending from 
the nerve head through the macula tem- 
porally. Some proptosis was present. 
Visual-field examination elicited a rela- 
tive central scotoma when a 0.75 mm. 
object was used. 

Neurologic examination was negative. 
X-ray examination revealed nothing of 
significance, Laboratory studies were 
negative. 

The patient was observed regularly 
and treated conservatively. She received 
considerable X-ray therapy. The eye sub- 
jectively improved; there were less pain 
and less visual disturbance. The vision 
L.E. was 20/70; improved to 20/30 with 
glasses. The proptosis did not increase. 
The tension was normal. There was no 
change in the appearance of the fundus. 
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RESTRICTED VISUAL FIELDS—QUESTION- 
ABLE HYSTERIA 


Dr. R. C. RicHaArpson presented L. 
F., a woman aged 47 years, who was seen 
for the first time on March 7, 1934. A 
diagnosis of compound hyperopic astig- 
matism was made at that time. The fundi 
were normal, The tension was normal to 
palpation. Visual-field examination dis- 
closed some peripheral constriction, mod- 
erate in amount. The blind spots in both 
eyes were enlarged. The vision was 
20/40, with correction, in both eyes. 

The patient was examined again on 
May 5, 1939. The vision was still 20/40, 
with correction, in both eyes. The tension 
was 13 mm. Hg (Schigtz) in both eyes. 

On June 23, 1941, the vision was 
20/70, with correction, in both eyes. 
There was probably physiologic central 
cupping of the disc in each eye. 

On December 3, 1943, visual-field ex- 
amination showed restriction to a small 
area of central vision. The vision, with 
correction, was R.E. 20/200; L.E. 
20/100. The tension has varied from 22 
to 24 mm. in both eyes. General physical 
examination, including neurologic studies, 
disclosed nothing pertinent. All laboratory 
work was negative. The patient was able 
to orient herself and managed to get about 
alone. 

Walter A. Omhart, 
Secretary. 


NEW YORK SOCIETY FOR CLIN- 
ICAL OPHTHALMOLOGY 


April 3, 1944 
Dr. MIiLTon L. BERLINER, presiding 


BLOOD DYSCRASIAS 


Dr. NATHAN ROSENTHAL presented a 
paper on this subject during the instruc- 
tional hour. 
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OCULAR EXPRESSIONS OF BLOOD Dyscgy. 
SIAS 


Dr. SicgMuNpD A. AGATSTON stated that 
the ocular expressions of blood dyscrasias 
are located chiefly in the retina. Retinop. 
athy is caused by changes in blood yes. 
sels and capillaries, which, in turn, are 
caused by variations in the composition of 
the blood or the presence of some toxic 
substance in the blood. While in arterio- 
lar disease angiospasms create quantita- 
tive reduction of blood, in blood dysera- 
sias there is a qualitative reduction, pro- 
ducing a similar effect. This is based on 
homeostatic nutritional disturbance as well 
as anoxemia resulting in stasis, structural 
changes in the capillaries, and also in- 
crease in permeability. 

The various blood dyscrasias were de- 
scribed individually as were also their 
ophthalmoscopic appearance. Diabetes 
was included in the descriptions, as the 
retinal changes are like those of blood 
dyscrasias with secondary degenerative 
changes in capillaries and veins. 

Discussion. Dr. Nathan Rosenthal in- 
quired about the fundus picture in mild 
and severe anemias. 

Dr. Agatston stated that in mild anemia 
there is not much change in the fundus. In 
severe anemia, before hemorrhages 
appear, the arteries are very small, caus- 
ing hyalinization, and having the appear- 
ance of essential hypertension. Later, 
there is venous thrombosis and the sub- 
sequent hemorrhage makes it difficult to 
recognize the condition of the arteries. 
Following thrombosis due to any cause 
there is secondary paling of the arteries 
as well as narrowing, so that thrombosis 
of the ordinary vein and artery has the 
picture of hypertension. Mild cases do not 
present these changes. 

In chronic leukemia the fundus is 
usually pale and yellow without venous 
engorgement and hemorrhage, whereas in 
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acute leukemia there is thrombosis and 
-hemorrhage. 
NONSURGICAL TREATMENT OF OCULAR 


NEW GROWTHS 

Dr. Maurice LENz discussed the ra- 
dium and X-ray therapy of new growths 
in and about the eye. The use of radia- 
tion therapy is based on its inhibitory 
effect on the growth and reproduction of 
living cells and the difference of effect in 
different cells. Cells are more radiosensi- 
tive when young than when they are old 
and have ceased dividing. An example of 
this is in the prevention of vascularization 
after keratoplasty; irradiation one day 
after operation is effective because capil- 
laries have not yet formed, whereas later 
it will not control possible vascularization. 
In treating a tumor it should be empha- 
sized that radium and X ray affect only 
the part exposed to an adequate dose and 
consequently if even a fraction of a milli- 
meter of the neoplasm is missed the treat- 
ment is valueless. 

The factors upon which the selection of 
the type of radiation are based include 
the nature, depth, and location of the tu- 
mor. The conjunctiva is sensitive to irra- 
diation and the cornea less so. Adverse 
effects upon the lens are more likely to 
occur in elderly, cachetic, or very young 
patients, but a dose of 400 to 600 r can 
reach the lens and not produce cataract. 
The uveal tract, like blood vessels gen- 
erally, is not very sensitive except in ba- 
bies. The retina is insensitive. 

Discussion. Dr. William Harris be- 
lieves that radiotherapy in most cases of 
infection, whether complicating neoplasm 
or not, offers a great field of usefulness in 
ophthalmology. The dangers inherent in 
the use of radiotherapy about the eye 
can be minimized by proper care and se- 
lected fields of entry. In benign condi- 
tions the dosage is usually so small that 
no untoward sequelae follow. The use of 


X ray as a diagnostic procedure is of 
great importance in lymphoblastoma, es- 
pecially follicular lymphoblastoma which 
has a high incidence of unilateral ex- 
ophthalmos. In the presence of this con- 
dition a 10-day trial with radiotherapy 


. will usually indicate whether the diagno- 


sis is correct. 


THE NEOPLASTIC ACTIVITIES OF THE 

MELANOBLAST 

Dr. ALGERNON B. REESE stated that a 
melanoblast is a cell that can produce 
melanin in its protoplasm. Four types of 
cells can do this; namely, (1) the chro- 
matophore of the uveal tract and the Mon- 
golian spot, (2) the Schwann cell, (3) 
the basal layer of the skin and conjunc- 
tiva, and (4) the pigment epithelium of 
the eye. All four of these melanoblasts 
are encountered in ophthalmology. It is 
just as incorrect to call a tumor arising 
from these cells and containing meianin 
a melanoma as it is to call a tumor con- 
taining fibrils a fibroma. 

The types of tumors arising from the 
four types of melanoblasts were described, 
their characteristics and indicated treat- 
ment were given, along with the termi- 
nology which will distinguish the one 
from the other. 

(1) The chromatophore. This is found 
in the uveal tract, the Mongolian spot, and 
the extrasacral Mongolian spot (blue 
nevus). The tumor arising from this is the 
benign and malignant melanoma. 

(2) The Schwann cell. The cells are 
found in relation to the peripheral nerves. 
The tumors arising from them are the 
neurofibroma, the nevus, and the neu- 
rogenic melanoma of the uvea. 

(3) The basal layer of the skin and con- 
junctiva. The location of these cells may 
be anywhere over the body, and the type 
of tumor arising from them is the pre- 
cancerous melanosis, the malignant mela- 
nosis, the papilloma, and the epithelioma. 
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(4) The pigment epithelium. These 
cells are found in the eye and the tumor 
arising from them is an adenoma or car- 
cinoma, 

Discussion. Dr. Maurice N. Richter 
found it of particular interest to examine 
Dr. Reese’s classification in the light of 
present concepts. A study of melanin- 
containing cells in various parts of the 
body clearly shows that they are of dif- 
ferent types and origins. There is, there- 
fore, a sound basis for the separation of 
tumors arising from them. 

There is difficulty, however, in deter- 
mining the origin of some of these tumors. 
The fact that cells are in close anatomic 
relation to certain structures is not suffi- 
cient evidence-that they arose from those 
structures. It would seem that some addi- 
tional information is needed that our pres- 
ent methods of examination do not supply. 

A step in this direction has been made 
in the study of cells by the tissue-culture 
method. A number of years ago Smith ob- 
served the growth of pigmented cells from 
the retina and uveal tract in vitro, and 
found the former to grow in sheets, as 
epithelial cells row, and the latter indi- 
vidually, as connective-tissue cells grow. 
He applied this knowledge to pigmented 
tumors without, however, actually grow- 
ing these tumors in tissue culture. He 
said that the only melanoma grown in 
tissue culture with which he is familiar is 
a transplantable mouse tumor that grows 
as individual cells, that do not resemble 
epithelium. 

In the case of pigmented tumors of 
the cornea and conjunctiva, the deriva- 
tion as outlined by Dr. Reese is not quite 
clear. Masson has shown that ordinary 
nevi and melanomas of the skin are de- 
rived from the terminal portions of the 
sheath of Schwann, and that some may 
arise from the Merkel-Ranvier cells in 
the basal layers of the skin, thus giving 


the impression of origin from the ordinary 
basal layer cells. Dermatologists hay, 
noted the development of this type of ty. 
mor in the so-called “junction-type” pe. 
vus, and he wondered whether the cages 
described by Dr. Reese as “melanosis” 
may not fall in this category. He aske4 
for further comment by Dr. Reese on the 
practical aspect of classification, especially 
as related to prognosis. 

Dr. ‘Reese, in closing, said that he 
realized that he was on equivocal grounds 
and that his classification represented his 
immediate feelings which might be al 
tered in the light of further experience. 
He has seen cases which would not fall 
sharply into any single group, but this js 
inherent in any system of classification, 
Malignant melanoma of the uveal tract 
and the neurogenic type of melanoma 
which arises from a nevus have a mortal- 
ity rate of 50 percent. The cancerous 
melanosis of the conjunctiva and skin has 
a mortality rate of over 90 percent. 

Leon H. Ehrlich, 
Secretary. 


CHICAGO OPHTHALMOLOGICAL 
SOCIETY 


April 17, 1944 


Dr. VERNON M. LEECH, president 


CLINICAL MEETING 


(From the Department of Ophthalmology, 
Northwestern University 


CONGENITAL COLOBOMA OF THE UPPER LD 

Dr. DEAN SPEAR presented M. M. R, 
a child, aged one year, who had a colo- 
boma of the upper lid of the right eye. On 
examination, a central defect of the upper 
lid, roughly about 8 by 5 mm., was noted. 
No other defect of the eyeball or extra- 
ocular muscles was noted. On October 2, 
1943, the lower lid was split, and a tarso- 
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conjunctival layer was brought into the 
defect. A bridge flap of skin was made to 
produce the upper-lid margin, and a full- 
thickness graft from the upper lid was 
placed into the skin defect. Healing was 
normal. On December 29th, lashes were 
transplanted from the right brow. In 
March, 1944, the lid adhesions were 
severed. The lash transplants had been 
only partly successful, but a fairly good 
cosmetic result had been achieved. 


OcULAR PEMPHIGUS 


Dr. DEAN SPEAR presented Mr. G. P., 
who had consulted Dr. Gifford on July 
7, 1943, because of gradually failing 
vision during the past three years. A 
foreign-body sensation was present in the 
eye most of the time. Visual acuity was 
R.E. 1/200; L.E. 20/100. There was 
much scarring and vascularization of both 
corneas and shrinkage of the conjunctival 
sac, with several symblephara particu- 


nt 


larly in the lower fornix. The Macht test 
for ocular pemphigus was positive. He 
had been treated with vitamin A, wheat- 
germ oil, alkaline buffer solution, and 
olive-oil drops at night. Visual acuity im- 
proved to R.E, 20/200; L.E. 20/40. 


KERATOCONJUNCTIVITIS SICCA 


Dr. S. KAMELLIN presented S. P., a 
woman, aged 52 years, who was seen in 


February, 1944, complaining of intense 
itching of the eyes. It was noted that she 
was a victim of chronic arthritis, which 
immediately gave a clue to the diagnosis. 
Visual acuity, corrected, was R.E. 20/20 
+ 4; L.E. 20/20 + 1. The conjunctiva 
appeared normal. Slitlamp study revealed 
Many fine staining pinpoint spots and very 
fine epithelial opacities. The Schirmer test 
was performed and no wetting of the filter 
paper was noted at the end of five minutes. 
Locke’s solution with gelatin and a pres- 
ervative was prescribed. The staining 
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areas diminished and there was also symp- 
tomatic improvement, Closure of the tear 
ducts may be resorted to in the future. 


FUNDUS CHANGES IN HODGKIN’S DISEASE 


Dr. S. KAMELLIN presented D. B., a 
man, aged 26 years, who was seen for 
the first time by Dr. Gifford in March, 
1943. He was being treated elsewhere for 
generalized Hodgkin’s disease and was 
experiencing progressive loss of vision. 
Visual acuity was R.E. 10/200; L.E. 
2/300. There was moderate superficial 
and deep congestion of the vessels, fine 
precipitates and cells in the anterior cham- 
ber without synechia. In the right eye 
were many vitreous opacities and white 
opacities in the periphery of the fundus. 
In the left eye there were vitreous opaci- 
ties, a peculiar gray mass above the 
macula, and a few white spots in the upper 
portion of the retina. The patient was 
hospitalized and given five foreign-pro- 
tein injections with good fever reaction. 
All tests, including Frei and Brucellosis, 
were negative. X-ray study of the chest 
and biopsy of a gland confirmed the pre- 
vious diagnosis of Hodgkin’s disease, and 
this was concluded to be the cause of the 
eye findings. 

Generalized X-ray and X-ray treatment 
of the eyes had been given at intervals. 
Although the general lymphadenopathy 
had decreased the eye lesions progressed. 
Visual acuity on March 7, 1944, was R.E. 
8/155; L.E. 5/200. The disc of the right 
eye was somewhat blurred. Scattered 
throughout the retina were gray-white 
areas and dead-white peculiar triangular 
scars. One mass at the 3-o’clock position 
extended into the vitreous and could be 
seen with +8.00 lens. The fundus of 
the left eye could not be seen clearly but 
many large gray-white areas couid be 
discerned. Further retinal changes were 
anticipated. 
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CORNEAL DYSTROPHY 


Dr. J. HesteR HAyNE presented the 
cases of brothers, aged 35 and 23 years. 
E. S. was seen for the first time in January, 
1944, with a complaint of failing vision of 
more than 15 years’ duration. He stated 
that his brother, four sisters, and his 
father had the same eye condition. The 
mother, one sister, and one brother had 
normal vision. Uncorrected vision was 
20/200 in each eye. Ophthalmoscopic ex- 
amination showed multiple densely opaque 
areas in each cornea. A good red reflex 
could be seen, but fundus details were not 
discerned. With the slitlamp large and 
small dense opacities in the stroma of each 
cornea were revealed, also numerous criss- 
cross lines. Neither the endothelium nor 
the epithelium was involved. 

This patient was examined by Dr. Gif- 
ford, who made a diagnosis of Fleisher’s 
familial dystrophy. He was sent to Pas- 
savant Memorial Hospital and a kera- 
toplasty was performed on the right eye. 

C. S. showed the same corneal changes 
as his brother, but not so advanced. Both 
fundi could be seen and were normal. No 
treatment was recommended at that time. 
The visual acuity, corrected, was R.E. 
20/30; L.E. 20/40 — 2. 


CHRONIC DACRYOCYSTITIS 


Dr. J. HesTER Hayne presented M. C., 
a woman, who was seen for the first time 
in March, 1944. She complained of tearing 
of the left eye of more than a year’s dura- 
tion. Examination showed a small amount 
of thick, white, mucopurulent material 
which was obtained from the punctum 
after pressure over the tear sac of the left 
eye. Irrigating fluid did not pass through 
the sac. 

Under local anesthesia the upper punc- 
tum was dilated and a canaliculus knife 
inserted into the canaliculus, which was 
then incised along its entire length. A 
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Weber probe was passed into the Naso. 
lacrimal duct, which was then irrigated 
with normal saline. There had been littl 
tearing since the operation and the patient 
was almost symptom free. 


EcToPIA LENTIS 


Dr. J. Hester HAYNE presented E, W. 
a woman, aged 47 years, whose complaint 
was of poor vision in each eye since early 
childhood. Both pupils were eccentric, that 
of the right eye displaced toward the 
2-o’clock position and that of the left eye 
toward the 10-o’clock position. The iris 
was tremulous. The lens of the right eye 
was dislocated temporally and posteriorly, 
There were cortical lens opacities with 
water clefts especially‘on the temporal 
side. The fundus of the right eye could be 
well visualized through the aphakic por- 
tion and appeared normal. The vision was 
R.E. 1/100; L.E. 4/200. 

In October, 1943, a loop extraction was 
performed on the right eye with minimal 
vitreous loss and uneventful postoperative 
course. The vision in the right eye after 
operation was 20/40 with +5.25D. sph. 
== + 1.50D. cyl. ax. 170° ; with +3.50D. 
sph. added he could read J2 at 14 inches. 

This patient showed the characteristic 
long fingers associated with this condition. 


INTRAOCULAR FOREIGN BODY 


Dr. HELEN Hott presented B. O., a 
woman, aged 42 years, who complained of 
gradually failing vision of the right eye 
since a foreign body had blown into her 
eye in February, 1943. The vision at the 
time of examination was R.E. 20/50, 
L.E. 20/40. A dense white opacity was 
easily seen through the undilated pupil on 
the nasal side of the lens. With the slit- 
lamp a small metallic body was seen pro- 
truding through a small hole in the iris at 
the 3-o’clock position midway between the 


pupillary border and the limbus, and 
seemed to be pivoted in the lens. This 
body proved nonmagnetic and an attempt 
was made to remove it through a kera- 
totomy incision. A piece of iris was re- 
move as well, X-ray pictures, however, 
showed that the foreign body was still 
present. 

In August, the eye became extremely 
red and painful and vision decreased, and 
on September 17th, a yellow film could 
be seen behind the lens. The patient was 
again hospitalized and given foreign-pro- 
tein and sulfadiazine therapy in prepara- 
tion for lens extraction in the hope of 
removing the foreign body. An intra- 
capsular extraction was attempted, but the 
fragile capsule was torn and the nucleus 
expressed in the usual fashion. The pus 
was expelled from the back of the lens. 
Recovery was uneventful but a secondary 


membrane remained and X-ray pictures 
showed the foreign body was still present. 
It was concluded that the wire was caught 
in the posterior part of the cornea. In 
March, 1944, vessels had invaded the 
cornea in the upper nasal quadrant at the 
site of the original incision, and at the 
lower limbus, and the tissues were becom- 
ing hazy. Many pelletlike brown granules 
were present over the surface of the iris. 
On March 25, 1944, another attempt was 
made to remove the wire through a kera- 
totomy incision, with a successful result. 
Since then the cornea has cleared remark- 
ably, the vessels have receded and the 
granules on the iris were rapidly dis- 
appearing. Needling of the membrane will 
be done at a later date. 


KERATOCONJUNCTIVITIS SICCA 


Dr. HELEN Hott said that Mrs. N., 
aged 67 years, was seen in September, 
1942, The lid margins, which were 
thickened and red, were caked with dried 
secretions and the conjunctiva was in- 
tensely injected. Visual acuity was R.E. 
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20/40; L.E. 20/100. Both lower fornices 
were partly obliterated by bands of scar 
tissue. The corneas were hazy with many 
epithelial scars, and loops of vessels had 
invaded both corneas at the limbus. There 
were many fine staining areas. Treatment 
with sodium sulfathiazole drops and sulfa- 
thiazole ointment was instituted for sev- 
eral weeks with slight improvement. 

Dr. Gifford suggested that this was 
probably a_ keratoconjunctivitis sicca 
masked by the tremendous secondary in- 
fection. The Schirmer test was performed 
and there was no tear secretion. Locke’s 
solution with gelatin and olive oil gave 
considerable relief. Closure of the tear 
ducts will probably have to be performed 
later. 

Robert Von der Heydt. 


COLLEGE OF PHYSICIANS OF 
PHILADELPHIA 


SECTION ON OPHTHALMOLOGY 
April 20, 1944 
Dr. WarREN S. REESE, chairman 


A CASE OF PSEUDOBUPHTHALMOS 


Dr. Wiirrep E. Fry, and Dr. L. B. 
CoHEN presented a boy, aged five years, 
who was seen in December, 1939, for the 
first time. His mother stated that his right 
eye had turned in since the age of two 
years, following convulsions. Examina- 
tion at that time was negative except for 
internal squint and amblyopia of the right 

ye. 

He was seen again in May, 1942, at 
which time the vision was 20/20 in the left 
eye and no pathologic change in the fun- 
dus was noted. When again examined in ~ 
September, 1942, he stated that there had 
been a steady diminution in vision. The 
visual acuity at this time was about 1/60, 
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but if he looked rapidly to one side and 
back again, 6/60 was obtained. 

Fundus examination revealed in the 

left eye a cloud of vitreous opacities in 
the posterior portion obscuring the optic 
disc and the macula, and several small 
whitish areas in the retina. No retinal de- 
tachment was noted, nor was the pupillary 
reflex changed. A diagnosis of uveitis was 
made, ‘ 
General studies including tuberculin 
tests were negative. Mixed treatment was 
tried, also a course of tuberculin therapy, 
but neither appeared to affect the condi- 
tion. The patient was admitted to the 
Wills Hospital on January 14, 1944, at 
which time the fundus picture was essen- 
tially the same. While in the Hospital a 
flat retinal detachment developed. All gen- 
eral studies at this time, including X-ray 
studies of the skull and orbit, were nega- 
tive. 

Examination with the corneal micro- 
scope revealed that the cornea was gen- 
erally clear throughout, the anterior 
chamber deep, and the aqueous somewhat 
turbid; it contained some cells. The lens 
was clear throughout. There were gran- 
ules and cells throughout the vitreous 
chamber. 

While in the Hospital, it was observed 
that several small hemorrhages appeared 
in the upper temporal retina. The patient 
was discharged from the Hospital with 
the tentative diagnosis of Coats’s disease, 
proliferating retinitis, detached retina, 
uveitis, and massive exudate. 

Because of his defective vision the pa- 
tient was admitted to the Overbrook 
School for the Blind. A subsequent ex- 
amination at this institution revealed that 
with oblique illumination the upper edges 
of a mass could be seen which was prob- 
ably a dislocated lens resting on a de- 
tached retina. In the temporal periphery, 
a streak of hemorrhage could be seen on 


this mass, which represented organized 
tissue, probably on the surface of the de. 
tached retina. The diagnosis was uveitis 
retinal detachment, and dislocated lens of 
unknown etiology. 

In December, 1943, the tension was 
found to be elevated. There was Ciliary 
injection, a ciliary staphyloma, and 4 
small amount of hemorrhage in the an- 
terior chamber. Enucleation was advised 
and performed January 22, 1944, 

The pathologic report was as follows: 
“A section of the eye measured 32 by 25 
mm, The diameter of the cornea was 10 
mm., and the anterior chamber 4 mm, in 
depth. The lens was subluxated. A tumor 
mass filled most of the interior of the 
eye. This mass was roughly in two parts; 
first, a uniform layer lining the inside 
of the globe and varying from 2 to 3.5 
mm. in thickness, and, secondly, an irregu- 
lar mass in the center of the globe. The 
general arrangement of the cells was in 


pseudorosettes. The cells were irregularly 


rounded with dense nuclei and little cyp- 
toplasm. Tumor tissue invaded the optic 
nerve and the anterior chamber.” 

The diagnosis:was (1) retinoblastoma; 
(2) secondary glaucoma; (3) pseudo- 
buphthalmos. 

Before exenteration of the orbit was 
performed, the boy died due to intra- 
cranial invasion, 


A CORNEOSCLERAL SUTURE FOR INTRA- 
OCULAR SURGERY 


Dr. Carrot R. MULLEN stated that 
since 1939, he has used a corneoscleral 
suture which has been beneficial in routine 
extractions, lens loopings, and emergen- 
cies associated with cataract operations. 
Because of an established procedure of 
introducing this suture into the tissues, 
prompt closure can be made by the surgi- 
cal assistant without interference in the 
normal routine of the operator’s tech- 
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nique. This rapid closure also tends to 
prevent loss of vitreous, 

In addition, the use of this technique 
makes possible a uniform removal of the 
suture so that there is little danger of re- 
opening the section. Other features of 
most cataract sutures are included— 
double closure of the corneoscleral section, 
tendency toward more rapid healing, less 
iris prolapse, lessening of postoperative 
corneal astigmatism, sufficient security 
that the patient may be allowed early use 
of the other eye, and in some cases the 
patient can be safely allowed out of bed 
sooner, if necessary. Perhaps the chief 
feature of this suture is the ease of its 
adaptation to removal of dislocated and 
subluxated lenses, and prevention of vitre- 
ous escape. 

The eye is prepared for operation in the 
usual method. Using a $6-0 black braided 
silk with a three-eighths circle cutting 
edge an atraumatic one-half inch needle is 
passed through the cornea from the tem- 
poral to the nasal direction 1 to 1.5 mm. 
under the upper limbus between the 
11:30- and the 1:30-o’clock positions. 
This is pulled through until locked by a 
previously inserted doubt knot. The direc- 
tion of the suture is then reversed and 
passed directly above through the bulbar 
conjunctiva, and into the episcleral tissues 
1 to 2 mm. above the limbus. The longer 
free end is not cut away after removal of 
the needle. The looped continuous nasal 
portion is then dressed out of line of the 
incision, and the short, free temporal end 
is dressed downward over the cornea. 
This permits an opening for the section. 

It is important to note that at the en- 
trance through the cornea, the knot pre- 
vents further passage through this cornea. 
The long strand of suture after coming 
from the sclera temporally remains so that 
a surgical assistant, who is out of the way 
of the operator, can make rapid closure of 
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the wound upon extraction of the lens. 
The routine placing of the knot at the 
temporal end of the corneal bite informs 
the surgeon that upon removal the suture 
should always be severed nasally so that 
the knot cannot be pulled through the 
tissue or break open the healing corneo- 
scleral section. 

In routine cataract operations the as- 
sistant closes the nasal loop gradually as 
the extraction is proceeding so that im- 
mediately upon completion, of the lens 
removal there is a firm closure of the in- 
cision. The two free ends are then tied 
firmly but not tightly with the closing 
knot over the scleral surface, using Nu- 
gent utility forceps. Irrigation and toilet 
of the anterior chamber is performed 
safely after the suture is tied through 
either temporal- or nasal-section openings. 

In extraction of dislocated or sub- 
luxated lenses the initial technique of 
suture placement is followed out, but the 
assistant makes rapid closure of the sec- 
tion with traction on the free end of the 
suture as soon as the incision has been 
completed. This immediately tends to pre- 
vent vitreous loss. If the operator should 
use a lens loop, this is inserted through the 
temporal opening and the lens is moved 
into position directly under the cornea. 
The assistant continues to hold the section 
closed. The operator then extracts the 
lens through the temporal opening, the 
assistant relaxing his hold on the suture 
just sufficent to allow the lens to come 
through, and then makes rapid closure by 
traction on the long free end of the su- 
ture. Complete closing of the suture is in 
the customary way. 

The suture is usually removed on the 
seventh day. The surface anesthesia 
should be complete. The nasal band is cut 
with sharp pointed scissors, preferably 
through that strand exposed above the 
sclera. The suture is then removed with a 
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wet applicator or a forceps without diffi- 
culty. 

Discussion. Dr. Charles R. Heed said 
that within the past year he had occasion 
to operate on four patients who suffered 
from secondary glaucoma. In two cases 
there was a total dislocation of a hyper- 
mature cataract in the anterior chamber. 
The third patient had a partial rupture of 
the zonule. A fourth patient had a high 
degree of myopia and a mature cataract 
with a ruptured zonule from the 11- to 
the 1-o’clock position. In all four cases a 
loop extraction was performed, and the 
incision closed with the single suture as 
demonstrated by Dr. Mullen. 

The absence of vitreous loss and iris 
prolapse in these four cases, he said he 
attributed to the control of the suture dur- 
ing the operation, and the firm closure 
when tied. 

Dr. William Zentmayer said that the 
suture which has been described here as 
a Stallard suture is almost exactly like the 
one devised by Liegard in 1913. It was 
brought to attention shortly after that by 
Dr. S. Lewis Ziegler. It differs only in 
having a knot at the end of the suture, 
which Dr. Mullen rightly considers an 
important modification. The idea of hav- 
ing a knot at the end of the suture, so 
that it does not pull through the corneal 
tissues, was suggested by Dr. Frish of 
Atlantic City, and is referred to by Dr. 
Ellett in his review of cataract operation 
stitches, “as most ingenious.” So Dr. 
Mullen’s suture is really a combination 
of the two. If you must complicate your 
cataract operations with corneal sutures, 
doubtless the one described is a good one 
to use. 

Dr. I. S. Tassman said he had used this 
same suture ever since he had employed a 
suture in cataract extractions, and never 
knew just what the name of the suture 
was. He agreed with Dr. Mullen that the 
knot is an advantage, and is not difficult 


to apply. Another advantage is that the 
entire suturing is completed before the 
section is made, which is a distinct adyap. 
tage over those that are completed afte, 
the section is made. Lastly, this suture re. 
quired the least amount of manipulation 
in its application. : 

Dr. C. E. G. Shannon said he had lately 
been employing the suture routinely in 
cataract extractions and found it ex. 
tremely helpful, especially as it eliminates 
the threat of loss of vitreous. 


ORBITAL CELLULITIS SUCCESSFULLY 
TREATED WITH PENICILLIN 


Dr. Henry O. SLOANE (by invitation) 
presented a paper on this subject. 


TRAUMATIC PERFORATIONS OF THE EYg- 
BALL—AN ANALYSIS OF 50 CASES 


Dr. GLEN G. GIBSON reviewed the 
records of 50 consecutive traumatic per- 
forations of the eyeball. Twelve percent 
of the cases were due to chopping wood, 
A conservative regime was advocated in 
all except the most severe injuries. Sutur- 
ing of the wound was considered undesir- 
able if it could be avoided. Careful X-ray 
study was advised, as sometimes it is pos- 
sible to overlook small foreign bodies. 
Prompt resection of prolapsed uveal tis- 
sue was recommended. None of the eyes 
were removed as a prophylactic procedure 
for sympathetic ophthalmia. Foreign-pro- 
tein injections, starting on the day of the 
injury, were advised as being the most 
effective form of treatment in addition to 
routine procedures. Ninety-three percent 
conservatively treated eyes were saved, 
and 14 percent had 6/10 vision or better. 

Discussion. Dr. Edmund B. Spaeth said 
that the high incidence of accidents to the 
globe while working with wood is un- 
necessary and deplorable. The percentage 
which Dr. Gibson quotes is not too high. 
These injuries, because of the impact from 
a relatively large foreign body, also have 
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the factor of contusion. It is interesting 
that very recently three such injuries were 
seen; one resulted in dislocation of the 
lens into the anterior chamber without 
erforation of the globe. In the second 
case the globe was perforated, and there 
was an almost complete iridodialysis with 
a posterior dislocation of the lens. The 
prognosis in this eye was grave. In the 
third case there was a group of retro- 
bulbar wood particles, and in spite of a 
discharging fistula of the superior cul-de- 
sac, and an X-ray shadow suggesting a 
retrobulbar foreign body, this was un- 
diagnosed for several months. 

Very recently, in consultation, a fourth 
patient was seen with a sliver of wood 
driven into, but not through the cornea. 

Hospitalization is absolutely necessary. 
Every traumatism to the globe with per- 
foration is potentially, and for the first 48 
hours at least, a lost eye. Hospitalization 
permits controlled rest, the possibility for 
detailed, meticulous, continued study, and 
necessary X-ray examinations. Without 
hospitalization the posttraumatic and post- 
operative foreign-proteid therapy, so nec- 
essary, cannot be carried out. 

He said Dr. Gibson mentioned two 
situations wherein early surgery is neces- 
sary ; the first, when further herniation of 
the ocular contents is imminent, and the 
second, when wound apposition cannot be 
achieved by a pressure bandage. 

He said he would like to add a third to 
this—any scleral laceration should be 
sutured, If the scleral rupture is by im- 
pact and over the ciliary body, certainly 
sympathetic ophthalmia may occur as the 
result of continued uveal irritation. This is 
the usual sequence rather than uveal insult 
from a single uveal traumatism. If the 
scleral laceration is the point of entrance 
and exit for removal of a foreign body, 
it must be surgically closed and treated 
with diathermy. An intact overlying con- 
junctiva is no protection against vitreous 


fistula, continued bleeding, proliferating 
retinitis, and a retinal separation. On the 
other hand, scleral sutures and immediate 
diathermy are of assistance in preventing 
these. 

Dr. Gibson mentioned the resection of 
prolapsed uveal tissue. Dr. Spaeth wished 
to augment this by adding these words, 
“and the release of the edges of the in- 
carceration after the resection.” If the 
wound is very recent, is clean, and the 
iris is not macerated and lies subconjunc- 
tivally, there is no reason why one should 
not attempt to replace it, even using a 
basal peripheral iridotomy to facilitate 
this. After the resection of a prolapsed 
iris, the edges or pillars of the coloboma 
of the iris should be pushed free from the 
edges and the angles in the lines of the 
irregular lacerations wherein they were 
formerly incarcerated. This applies espe- 
cially to corneal traumatisms with pro- 
lapse of the iris through a corneal lacera- 
tion. It also is equally applicable to limbic 
and nonlimbic scleral laceration with pro- 
lapse and incarceration of the ciliary body. 
In suturing these, one must be very care- 
ful that a knuckle of uvea is not in- 
carcerated in the scleral incision line or 
scleral laceration. 

In cases of perforation with an intra- 
ocular foreign body while it is desirable 
to remove the foreign body immediately, it 
frequently is not necessary and occasion- 
ally it is unwise. Nonmagnetic foreign 
bodies are to be removed, if possible, 
when the fundus is clear. Vitreous hemor- 
rhage will prevent the use of an endoscope 
or the ophthalmoscope. Foreign bodies in- 
carcerated in the ciliary body, and en- 
tangled in the retina, must be very care- 
fully studied as to the means of removal 
to prevent subsequent and irrevocable 
ciliary-body and retinal damage. Possible 
double perforations with a foreign body 
lying extraocularly need considerable time 
for adequate study and diagnosis. This 
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does not excuse procrastination, nor un- 
necessary delay, but it does grant ade- 
quate time for studying and planning the 
surgical approach. 

In every case of perforation of the 
globe wherein there is a possibility of sep- 
aration of the retina pinhole glasses 
should be worn from time of immediate 
hospitalization through the recovery. It 
seems that this plan has kept down the in- 
cidence of retinal separation. Of course, 
this observation may not be factual, as 
so many other safeguards against this 
complication also are being used at the 
present time. Nevertheless, it seems 
worthwhile. 

Dr. Gibson mentioned the necessary 
medical care of these cases. The emphasis 
which he put on it is well taken. He said 
that in speaking with a man in the western 
part of the state, who had had a tremen- 
dous experience in industrial ophthal- 
mology, the question was asked as to the 
value of sulfa drugs in preventing post- 
perforation panophthalmitis. It was hoped 
to obtain a comparison of the incidence of 
this prior to routine sulfa therapy and 
since routine sulfa therapy. He said that 
formerly infection occurred in 40 percent 
of cases, but since the routine use of sulfa 
therapy, this was reduced to about 20 
percent. Dr. Gibson’s incidence of infec- 
tion is half of that. Other factors men- 
tioned by Dr. Gibson which might be 
equally important are: (1) an adequate 
preoperative preparation; (2) celerity; 
(3) excellence of the surgical manipula- 
tion; and (4) the type of surgery carried 
out. It seems perhaps wise to continue 
using the sulfa drugs as a prophylactic 
measure in the presence of perforating 
injuries. 

Intravenous typhoid therapy is a sound 
proved means of combating intraocular 
inflammation and, almost of equal cer- 
tainty, intraocular infection. Under it the 
temperature response should be 103° F. 


and even more. Because of this, the dosage 
must be definitely outlined, in that tem. 
perature responses of below 102° are ng 
adequate. He said he was certain that this 
form of nonspecific proteid therapy hag 
been the means of saving many eyes which 
would have been lost. He said he was not 
sure that boiled milk is as effective. 

Dr. Gibson states that in his series no 
eyes were removed as a prophylactic pro. 
cedure against sympathetic ophthalmia 
The nondevelopment of sympathetic 
ophthalmia in 47 cases, in which the eyes 
were retained, apparently substantiates his 
judgment. There is no doubt that an eye 
with a major traumatism in which the 
injury is so severe that the globe is lost, 
peradventure of any doubt, should be 
immediately enucleated. To the other ex- 
treme, prophylactic enucleations are a 
fallacy, and if carried out as such will 
simply mean the unnecessary loss of many 
eyes. 

The development of sympathetic oph- 
thalmia can be combated to a remarkable 
degree by the prevention of chronic irrita- 
tion to the uvea through rational repara- 
tive surgery and adequate posttraumatic 
and postoperative foreign-proteid therapy 
under the circumstances of our civilian 
ophthalmic practice. 

Further careful, detailed, meticulous, 
and repeated examinations should enable 
one to enucleate, if necessary, in sufficient 
time to prevent the establishment of the 
disease in the other eye. Sympathetic oph- 
thalmia is no respector of persons. It has 
appeared following rational intraocular 
surgery; with a single needle perforation 
of the globe; and under circumstances of 
a very long incubation period. It, there- 
fore, behooves one to weigh carefully all 
the circumstances in each individual case. 
One should be careful that consistent con- 
servatism also carries with it meticulous 
attention, and is not a simple laissez-faire 
attitude. The first is laudable; the second 
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deplorable. He quoted Dr. Ernst Fuchs: 
“He who has never seen a case of sym- 
pathetic ophthalmia develop in a patient 
under his care is not extraordinarily 
lucky; he has simply enucleated too fre- 
quently.” The occurrence of it is, however, 
tragic. It was my misfortune to see in an 
eight-year-old child bilaterial blindness 
following limbic penetration by a rose- 
bush thorn. The case was seen for the first 
time four days after the accident, and 
sympathizing inflammation was already 
established in the other eye. 

To recapitulate this most important part 
of the discussion, rational but thorough 
reparative surgery, thereby the prevention 
of continued uveal irritation, and adequate 
posttraumatic and postoperative medical 
treatment are the sine qua non in the pre- 
vention of sympathetic ophthalmia. 

Dr. James S. Shipman said that he 
wished to discuss one statement made re- 
garding the implanting of a gold or bone 
ball in the presence of an infection. As 
is well known, it is difficult to make a 
successful implant when an _ infection 
is present. However, if sulfanilamide 
powder: is inserted in Tenon’s capsule 
first, and then the bone or gold ball is 
implanted, a very nice-appearing artificial 
eye can be obtained in spite of panoph- 
thalmitis or infection of less degree. He 
said he had had a case in which he was 
going to do a simple enucleation. The 
consultant suggested that he use sulfanila- 
mide powder in Tenon’s capsule, and im- 
plant a bone ball in accordance with the 
usual Frost-Lang technique. This he did 
somewhat sceptically, but to his surprise, 
the ball stayed in with a minimum of re- 
action. This one exception he said he 
would like to take to Dr. Gibson’s paper. 
In spite of infection, an implant of bone, 
gold, or plastic, whichever is preferred, 
can be inserted in Tenon’s capsule, and 
there is no reason why the same could not 
be used in the sgleral cup, and a much 


better appearing and more movable artifi- 
cial eye be obtained. 

Dr. Spaeth did not mention in his dis- 
cussion the possibility of suturing exten- 
sive lacerations of the sclera by means of 
the atraumatic black-silk sutures. In his 
experience, he said, this procedure has 
saved many eyes which otherwise might 
have been lost. He had seen many cases 
in which the laceration had been through 
the cornea, and extended well back into 
the sclera for a distance of 6 to 10 mm. 
over the ciliary body, saved by this 
method. If the ciliary body itself has mot 
been cut or injured, which is something 
one has to determine by means of a loupe, 
one can still bring the lips of the scleral 
wound together by means of the intra- 
sclera sutures, and save an eye that other- 
wise would be lost. He said this has 
happened a number of times in his experi- 
ence, and he had saved, not only an eye, 
but useful vision. To do this properly, 
one should have his assistant push away 
the ciliary body and choroid with a spatula 
while he inserts the intrascleral sutures 
to make certain that none of the ciliary 
body or choroid is pinched off in the 
closure of the scleral wound. 

He said he disagreed with Dr. Gibson 
on the number of blind eyes that he has 
saved, which to his mind—and he thinks 
Dr. Gibson must admit—are potential 
sources of sympathetic ophthalmia. In- 
deed, Dr. Gibson apparently has not had 
many cases of sympathetic ophthalmia in 
his own practice. Dr. Shipman said his 
teaching has been that if an eye is badly 
injured, it is a potential source of sym- 
pathetic ophthalmia, and certainly, if it is 
blind, there is no excuse for leaving it in. 
His practice has always been to remove 
such eyes, and, if possible, make an im- 
plant in the scleral cup as described by 
Dimitry, which he thinks gives the ideal 
result so far as appearance and mov- 
ability of an artificial eye are concerned. 
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Why not evacuate the whole contents of 
the sclera, making certain that all the 
uveal pigment is removed, put in a bone, 
gold, or plastic ball, obtain a satisfactory 


‘artificial eye, and remove forever the pos- 


sibility of sympathetic ophthalmia? 

Dr. Glen Gibson, in closing, thanked 
the discussors and said that Dr. Shipman’s 
remarks prove his opening statement that 
the handling of these cases is a contro- 
versial one, and it is one in which a com- 
plete unanimity of thought cannot be ex- 
pected. 

He said that the case in which Dr. Ship- 
man successfully used an implant after 
sulfa therapy in a case of panophthalmitis 
forces him to relate an experience he had. 
In one case of panophthalmitis a ball im- 
plant was inserted after the removal of 


the eye, in the presence of infection, With. 
out putting the sulfa drug in, and th 
procedure was successful. Even though 
it is not considered the best technique, 
it can be done. 

He disagreed with Dr. Shipman’s state. 
ment about the removal of all blind eyes, 
He said that is one of the important points 
that he wished to make; namely, that 
many eyes which are blind should not be 
removed, To the patient it is much more 
desirable than wearing a prosthesis, and 
such an eye should be saved. The low 
incidence of sympathetic ophthalmia war- 
rants the saving of a great many of these 
eyes even though they are blind. 


George F. J. Kelly, 
Clerk. 
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A CONFERENCE ON INDUSTRIAL 
OPHTHALMOLOGY 


The College of Physicians and Sur- 
geons of Columbia University, in codp- 
eration with the National Society for the 
Prevention of Blindness, held a confer- 
ence on Industrial Ophthalmology in 
New York City, May 7 to 11, 1945. 
Forty-seven ophthalmologists represent- 
ing the faculty of their respective medi- 
cal schools, and five medical officers rep- 
resenting government agencies, as well as 
lecturers and others attended. When one 
considers that there are but 69 accredited 
medical schools in this country, a repre- 
sentation of 68 percent testifies to the 


importance the subject holds in the 
minds of the heads of the departments of 
ophthalmology. Government agencies 
likewise were impressed with the im- 
portance of the conference and sent offi- 
cial representatives from The Surgeon 
General, U. S. Public Health Service, 
The Surgeon General, U. S. Army, the 
Federal Security Agency, the United 
States Maritime Commission, and the 
United States Civil Service Commission. 

The immediate object of this confer- 
ence was to initiate the introduction of 
the industrial aspects of ophthalmology 
into the curriculum of as many medical 
schools as possible. Those who attended 
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the meeting were exposed, some of them 
perhaps for the first time in concentrated 
form, to lectures, discussions, and plant 
visits on the subject of industrial oph- 
thalmology. The program of the meeting 
has been printed in a previous issue of the 
Journal, and the Society for Prevention 
of Blindness will publish, in due course 
of time, the papers, discussions, and re- 
ports of the meeting, which will make 
valuable reading for all ophthalmologists. 
One left the conference at the end with 
many constructive thoughts, much infor- 
mation, and real regret that it was fin- 
ished. The hosts were gracious and spared 
no effort to make the conference function 
smoothly, pleasantly satisfactorily, and 
above all with profit to all concerned. 
The idea of Industrial Ophthalmology 
as a field of action is relatively recent. It 
is but a few years since that Dr. Hedwig 
Kuhn made her first extensive contribu- 
tion before the Section on Ophthalmology, 
American Medical Association. As a di- 
rect result of her paper, which is an his- 
toric landmark, a Joint Committee on In- 
dustrial Ophthalmology, representing the 
three major ophthalmic societies, was 
established and has been successfully 
functioning ever since. It has served 
to focus the attention of ophthalmologists 
on a field that otherwise might be ne- 
glected, to the detriment of the public in 
many ways. Industry has been quick to 
see the applications, and has welcomed 
the pioneers with opened doors. Indeed 
its demand for this sort of service to the 
workers far exceeds the available supply 
of ophthalmologists. We are witnessing 
here a new facet of the ophthalmic jewel, 
of which we were not hitherto fully 
aware. It is truly a sparkling one and it 
is hoped that more and more young well- 
trained ophthalmologists will become 
alert to this new opportunity to serve. 
The subject embraces vision, visual 
skills, job analysis, placement, a knowl- 


edge of all hazards and diseases Curious 
to modern industry, and their Prevention 
as well as treatment. It includes all a. 
pects of ophthalmology, and not just t¢. 
fraction, although extensive experience in 
ophthalmic surgery may not be a neces. 
sary requisite. It requires much mop 
than a knowledge of ophthalmology, Th 
well-trained industrial ophthalmologig 
must be familiar with shop conditions 
industrial processes and machinery, toxi 
substances (chemicals, dust, fumes 
gases, heat, and light). He must have, 
first-hand working knowledge of scien. 
tific lighting, fields of view, fields of safe. 
ty and danger, new concepts of the use of 
color in industry, and a host of other 
things, of the existence of which the ay- 
erage eye physician is hardly conscious, 
It was wise, therefore, for the hosts of 
this conference to stimulate department 
heads of medical schools to think along 
these lines. The subject was discussed at 
considerable length by those who 4- 
tended. The consensus of opinion seemed 
to be that it belongs to postgraduate 
teaching primarily, although the matter 
could be and should be properly intro 
duced in undergraduate lectures in order 
to spread before the student the various 
possibilities contained in such a career, 
The expressed opinions, however, did not 
go beyond these thoughts and constituted 
little more than suggestions. These sug- 
gestions will undoubtedly bear fruit in 
time, but in the meantime must not be 
lost sight of. It is a postwar project of 
considerable magnitude and great im- 
portance. One looks forward with con 
fidence to the first course in Industrial 
Ophthalmology to be set up in some uni 
versity, perhaps timidly at first, to be fol 
lowed in rapid succession by others. 
What those who attended this confer- 
ence witnessed, therefore, was the birth 
of a new venture or at least the first 
warnings of gestation thereof, scarcely 


realizing it or seeing its implication. All 
of good will will wish it a powerful and 
useful future. The College of Physicians 
and Surgeons of Columbia University and 
the National Society for Prevention of 
Blindness have rendered a great service 
and are to be gratefully congratulated 


for their vision and farsight. 
Derrick Vail. 


MEDICAL JOURNALS IN 
WARTIME 


Among the cultural casualties of a 
world war is interference with the nor- 
mal international circulation of medical 
journals. The greater the number of 
countries involved, the more completely 
international boundaries are closed to 
even indirect mail communication. Not 
only warring but neutral countries are af- 
fected by these difficulties. When the part 
of France which had at first escaped oc- 
cupation was overrun by German troops, 
Swiss medical journals failed to reach the 
United States, for Switzerland was sur- 
rounded on all sides by Axis territories. 

During World War I, certain long- 
established medical journals disappeared 
permanently. The same tendency has 
probably developed during World War 
II. World War I led to formation of the 
British Journal of Ophthalmology as the 
amalgamation of a number of old publi- 
cations; and conscious imitation of this 
process in the United States led to crea- 
tion of Edward Jackson’s American 
Journal of Ophthalmology, Third Series. 

Russia’s Viestnik Oftalmologii con- 
tinued to reach the abstract department 
of the American Journal of Ophthal- 
mology even after Hitler invaded Russia; 
but it took a long time to make the jour- 
ney from Moscow to Denver, having to 
travel by way of Japan. Pearl Harbor of 
course put an end to this sort of inter- 
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communication. An example of the dis- 
organization of peace-time activities from 
which Russia suffered by reason of the 
German incursion is the fact that our ab- 
stract editor has failed to receive a reply 
to any of numerous letters addressed to 
the Viestnik staff during the past two or 
three years. 

Before France was overrun in 1940, we 
had regularly received issues of Annales 
d’Oculistique, one of the world’s oldest 
periodicals dealing with ophthalmology. 
Afterward, this excellent publication dis- 
appeared from our view. But it main- 
tained some sort of continuity under the 
German occupation of Paris, and a couple 
of months ago we received ten issues car- 
rying the series down to 1942. Con- 
spicuous features of these issues are 
obituaries on Henri Lagrange, who died 
in 1941; on the famous optical scientist 
Tscherning, who died in 1939; and on 
Eugéne Kalt, who “disappeared” May 9, 
1941. 

Archives d’Ophtalmologie, another 
well-known French journal, appears to 
have ceased publication in 1940, but its 
publishers have recently announced re- 
sumption. 

The leading German eye journals, 
Klinische Monatsblatter fiir Augenheil- 


‘ kunde and Graefe’s Archiv fiir Ophthal- 


mologie, appear to have carried on 


, throughout the war. We shall await with 


interest the reappearance in this country of 
Klinische Monatsblatter fiir Augenheil- 
kunde, which maintained the best oph- 
thalmological abstract department outside 
the English-speaking countries. It may, 
however, be supposed that appreciable de- 
lay will occur in reéstablishment of com- 
pletely normal exchange relationships. 
Early in the war, the excellent journal 
Ophthalmologica, originally Zeitschrift 
fiir Augenheilkunde, and formerly pub- 
lished in Berlin, moved to Basel, Switzer- 
land. It has not been heard from since 
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France was fully occupied by German 
troops, and may have succumbed. 

Before Italy’s entrance into the war, 
our abstract department contained ab- 
stracts from as many as five Italian eye 
journals. Scandinavia was represented by 
Acta Ophthalmologica, printed in several 
languages, and published at Copenhagen ; 
Belgium by the Bulletin de la Société 
Belge d’Ophtalmologie; Poland (up to 
1939) by Klinika Oczna; Czechoslovakia 
(to 1937) by Ceskoslovenska Ofthalmol- 
ogie. Other publications whose names 
appeared frequently in the abstract de- 
partment of the American Journal of 
Ophthalmology were the Bulletin et 
Mémoires de la Société Francaise d’Oph- 
talmologie and the Revue du Trachome. 
In addition to the difficulties created by 
general disorganization, many medical 
journals are probably suffering from lim- 
itation in the supply of paper. It was re- 
cently reported that the French Oph- 
thalmological Society hoped to resume its 
splendid series of monographs as soon as 
the necessary paper became available. 

The Falangist conquest of Spain 
caused suspension of Marquez’s Archivos 
de Oftalmologia Hispano-Americanos, 
which, however, in the last three or four 
years has been succeeded by Archivos de 
la Sociedad Oftalmologica Hispano- 
Americana (see editorial, American Jour- 
nal of Ophthalmology, 1944, volume 27, 
January, page 86). 

Great Britain’s ophthalmologists, in 
spite of bombing raids, have maintained 
the British Journal of Ophthalmology 
during the war. 

For some years past the former Ameri- 
can colonies of Spain and Portugal, now 
all independent republics, have steadily 
increased their activity in the publication 
of eye journals. We now maintain ex- 
changes with two Argentine (Spanish- 
language), four or five Brazilian (Por- 
tuguese-language), and two Mexican 
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(Spanish-language) eye journals, besides 
reviewing from time to time articles on 
ophthalmology published in general meq. 
cal periodicals from Cuba and Mont. 
video. The Republic of Chili js repre. 
sented by an eye, ear, nose, and throg 
journal. Turkey is attempting to Carry on 
an eye journal, India, probably on th 
threshold of greater developments, issue; 
the Indian Journal of Ophthalmology a 
well as several fairly ambitious genera 
medical journals. 

Although only a moderate proportion 
of the periodical literature of ophthal- 
mology is of distinctive quality, the eye 
journals of the various countries const}. 
tute a great professional debating society, 
in which are expressed, not merely 
original investigation into scientific mat- 
ters, but widely varying experiences and 
opinions as to ocular conditions and 
methods of treatment. The fact that a 
case report or medical essay is not bril- 
liantly original does not necessarily rob 


it of all value to the reader, who often de- 
rives from rather modest literary con- 
tributions the same sort of benefit which 
he obtains from contact with his col- 
leagues during local or national meetings, 
W. H. Crisp. 
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NEURO-OPHTHALMOLOGY. _ By 
Donald J. Lyle, B.S., M.D., F.A.CS. 
Clothbound, x1v + 398 pages, 7 charts, 
529 illustrations. Springfield, Ill, 
Charles C Thomas. Price $10.50. 

The field of neuro-ophthalmology is 
one of increasing growth and importance 
as our knowledge of the subject expands 
and particularly as more and more oph- 
thalmologists comprehend their responsi- 
bilities in the field. Even so, there are still 
too few ophthalmologists who have 4 
working clinical knowledge of neurology 
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insofar as it embraces their specialty. 
Perhaps the complexity of the subject is 
such that all but a few have the time, in- 
clination, and opportunity to master it. 
One has been handicapped also by the 
fact that the needed information has not 
hitherto been easily available, but has to 
be dug out of the extensive literature of 
neurology and ophthalmology here and 
there. 

Dr. Lyle’s book goes a long way toward 
supplying the needed information in a 
most pleasing fashion. The illustrations, 
all original, form one of the most attrac- 
tive features of the book. They have been 
chosen with great care to illustrate the 
case discussions and accomplish this pur- 
pose well. They represent years of pains- 
taking investigation to get just the right 
picture that fits the case, and include re- 
productions of X-ray plates, fields-of-vi- 
sion charts, brain cross sections, other 
autopsy material, and fundus photo- 
graphs, many of which are stereoscopic. 

There are many excellent chapters. The 
one on “Syndromes which include eye 
symptoms” and another on “Eye mani- 
festations of head injuries” are particu- 
larly noteworthy. Those of us who are 
fortunate enough to know Dr. Lyle have 
been aware for a long time of his interest, 
keenness, and critical studies in the entire 
subject of neuro-ophthalmology and can 
attest to his clinical experience, knowl- 
edge, and judgment. 

There is an extensive bibliography and 
satisfactory index. The charts in the flap 
attachedto the front of the rear cover are 
original and useful. They are designed for 
recording lesions affecting the visual sys- 
tem, and if used properly and freely, 
make for accuracy of observation and 
sharpness of judgment. 

The paper and print are excellent and 


BOOK NOTICES 923 


reflect the high standards and good taste 
of the publisher. 

And yet the book, good as it is, does not 
quite fill the need. It often assumes more 
knowledge of neurology, neuro-histology, 
and anatomy than the average ophthal- 
mologist possesses. It is more than an 
atlas, more than an introduction to the 
subject, but not quite elaborate nor ex- 
tensive enough for a complete reference 
text. Representing as it does the author’s 
own experience, one can understand that 
he has been reluctant, perhaps, to borrow 
from others. But if one wants to find a 
good illustrative case of a particular 
neuro-ophthalamic condition, the chances 
are that he will find it in Dr. Lyle’s book. 

Derrick Vail. 


EYE, EAR, NOSE, AND THROAT 
MANUAL FOR NURSES. By Roy 
H. Parkinson, M.D., F.A.C.S. Fifth 
edition. Clothbound, 247 pages, 82 illus- 
trations. Saint Louis, C. V. Mosby 
Company, 1944. Price $2.25. 

In general this book, the first edition of 
which appeared in 1925, is a practical and 
useful one for nurses who wish to have 
some training in eye, ear, nose, and 
throat. It is well arranged, brief, concise, 
and gives procedures in general usage. 
Due to its brevity it omits some phases 
of ophthalmic treatment, and there are a 
few inaccuracies, such as these men- 
tioned: P. 82, “there are seven extrinsic 
muscles.” The levator is included but not 
the orbicularis. The “normal fundus” 
color plates show an abnormal macula. 
P. 98, “Pinguecula is a small collection of 
round cells in the conjunctiva.” It seems 
to me that it is not quite so complete and 
accurate as is a similar book by Dennison 
and Eklund. Trygve Gundersen, 
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ABSTRACT DEPARTMENT 


EpITep By Dr. WILLIAM H. Crisp 


Abstracts are classified under the divisions listed below, which broadly correspond tg those 
formerly used in the Ophthalmic Year Book. It must be remembered that any given paper ma 
belong to several divisions of ophthalmology, although here it is mentioned only in one, Not al 
of the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


aqueous humor 
: Glaucoma and ocular tension 
. Crystalline lens 


1. General methods of diagnosis 

2. Therapeutics and operations 

3. Physiologic optics, refraction, and color 
vision 

4 Ocular movements 

5. Conjunctiva 

6. Cornea and sclera 

7. Uveal tract, sympathetic disease, and 

8 

9 


10. Retina and vitreous 

11. Optic, nerve and toxic amblyopias 

12. Visual tracts and centers 

13. Eyeball and orbit 

14, Eyelids and lacrimal apparatus 

15. Tumors 

16. Injuries 

17. Systemic diseases and parasites 

18. Hygiene, sociology, education, and history 

19. Anatomy, embryology, and comparative 
ophthalmology 


2. 
THERAPEUTICS AND OPERATIONS 
Alvaro, M. E. Clinical effects of the 
local use of sulfonamides on the eyes. 
Amer. Jour. Ophth., 1945, v. 28, May, 
pp. 497-510. (Bibliography.) 


Americano Freire, S., and Rocha, H. 
Hydrochloride of benzyloil-diethyl- 
amino-ethanol (cycloplegina) as cyclo- 
plegic, mydriatic, and local anesthetic. 
Ophtalmos, 1944, v. 3, no. 3, pp. 287-310. 


This drug was synthesized in a Bra- 
zilian laboratory. Various experimental 
studies on animals are described. In 
3-percent strength, the drug is said to 
be an ideal cycloplegic. Being some- 
what irritating, its use should be pre- 
ceded by a drop of neotutocaine, 0.5 
percent. The addition of 1-percent 
benzedrine is said to shorten the time 
within which mydriasis appears. The 
cycloplegic and mydriatic qualities of 
the new drug arise from its power to 
block the muscarine action of acetyl- 
choline. In 3-percent strength its 
anesthetic effect upon the human 


cornea is weaker and less durable than 
that of a 5-percent solution of cocaine. 
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Cycloplegia is manifest generally in 
twenty minutes, lasting an average of 
eight hours. Mydriasis occurs more 
slowly than cycloplegia. (14 illustra- 
tions, references.) W. H. Crisp. 


Atkinson, W. S. The evaluation of 
newer drugs in ophthalmology. New 
York State Jour. Med., 1944, v. 44, 
Dec. 1, p. 2590. 

The true worth of penicillin in treat- 
ment of the human eye is difficult to 
appraise. Reports of its use experi- 
mentally in the treatment of -intra- 
ocular infection are encouraging, and 
striking results may be expected in the 
treatment of infections now considered 
hopeless. The author mentions Heath’s 
recommendation of tyrothricin locally 
in‘ the treatment of epidemic ¢kerato- 
conjunctivitis, as well as in pneumococ- 
cic conjunctivitis, dendritic keratitis, 
and low grade dacryocystitis. Also dis- 
cussed are pontocaine, novocaine, pen- 
tothal sodium (for general anesthesia), 
and such antiseptics as metaphen. As to 
sulfonamides, the consensus is that in 
most instances a large dose for a short 
period of time is preferable to a small 


c 

| 
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dose over a long period. The author also 
discusses the use of prostigmine, car- 
bominolycholine chloride, and sorbitol 


in glaucoma. 
Theodore N. Shapira. 


Bellows, J. G. The evaluation of 
penicillin in ocular therapeutics. Jour. 
Indiana State Med. Assoc., 1945, v. 38, 
Jan., p. 4. (See Amer, Jour. Ophth., 
1944, v. 27, Nov., p. 1206.) 


Bonfioli, A. Iontophoresis in ophthal- 
mology. Ophtalmos, 1944, v. 3, no. 3, 
pp. 262-283. 

The introductory discussion con- 
siders the technique of administration 
and the various substances used by this 
method. The tissues subjected to this 
form of treatment include the con- 
junctiva, the sclera, the cornea, the 
cataractous lens (the calcium ion being 
used by Bard, Cantonnet, and the 
author in cases of incipient cataract). 
Attempts have also been made to utilize 
iontophoresis in the treatment of 
glaucoma (for application of a lithium 
salt and of pilocarpine) and _ iritis 
(sodium iodide). (8 illustrations.) 

W. H. Crisp. 


Campos, Evaldo. Effects of retro- 
bulbar anesthesia on ophthalmotonus. 
Rev. Brasileira de Oft., 1945, v. 3, 
March, pp. 143-164. 


From a series of measurements made 
before and after the induction of local 
anesthesia with various combinations 
of anesthetic drugs, the author arrives 
at the following conclusions: Repeated 
instillation of 5-percent cocaine solu- 
tion with adrenalin causes a marked 
drop in ophthalmotonus, which is 
further accentuated by the retrobulbar 
injection of novocaine with adrenalin. 
The retrobulbar injection causes a 
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greater drop in. tension if 5-percent 
cocaine with adrenalin was not pre- 
viously instilled. Repeated instillation 
of cocaine 5 percent with adrenalin has 
greater hypotensive effect than retro- 
bulbar injection of 4-percent-novocaine 
solution with adrenalin, The hypo- 
tensive effect of cocaine instillation 
without adrenalin is inconstant (ap- 
proximately 50 percent of the cases). 
In many cases, retrobulbar injection of 
4-percent-novocaine solution, even 
without adrenalin, reduces the tension. 
In the great majority of cases the drop 
in tension appears within the first four 
minutes after the retrobulbar injection 
(7 tables, references.) W. H. Crisp. 


Cole, W. T. S., Hamilton-Paterson, 
J. L., and Sorsby, A. The suitability of 
experimental corneal lesions for evalu- 
ating local sulphonamide therapy. Brit. 
Jour. Ophth., 1945, v. 29, March, pp. 
150-155. 

Attempts to obtain experimental 
corneal infections in the rabbit for the 
purpose of studying the effects of local 
sulfonamide therapy reported. 
Pneumococcus types 3 and 19 (which 
are pathogenic to the rabbit) as well 
as streptococcus hemolyticus and 
staphylococcus aureus by direct in- 
oculation, failed to give lesions suitable 
for therapeutic tests. Twelve strains of 
B. pyocyaneus were tested in vitro 
against sulfonamide. All strains re- 
quired a concentration of about 350 mg. 
of sulfanilamide per 100 ml. to inhibit 
their growth. It is concluded there is 
no valid experimental evidence that 
local sulfonamide is efficient in infec- 
tions of the outer eye. (5 tables, refer- 
ences. Edna M. Reynolds. 


Heerma, J. C. Transient myopia and 
disturbance of accommodation in the 
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same eye after sulfanilamide medi- 
cation. South African Med. Jour., 1944, 
v. 18, Nov. 11, p. 358. 

After a brief review of the toxic 
effects of the sulfonamides on ocular 
tissues, the author reports the incidence 
of transient myopia occurring in a 32- 
year-old male after use of 26 gm. total 
of sulfanilamide. Induced myopia 
amounted to 4.50 D. in the right eye 
and 5.50 D. in the left eye. The ampli- 
tude of accommodation was likewise 
reduced from 9.5 D. in each eye to 6. 
D in the right eye and 8. D in the left 
eye. The author feels that the cause 
lies in both a swelling of the lens and an 
edema of the ciliary body. Ciliary 
spasm with resultant myopia is ruled 
out by the occurrence of a partial my- 
driasis rather than miosis. Pain incident 
to attempts at accommodation also sug- 


gests an edematous process. 
Owen C. Dickson. 


Keyes, J. E. L. Penicillin in opthal- 
mology. Jour. Amer. Med. Assoc., 1944, 
v. 126, Nov. 4, p. 610. 

Penicillin is the drug of choice in the 
treatment of ophthalmic diseases 
caused by gonococci, streptococci, and 
sensitive staphylococci; should be tried 
in diseases caused by Neisseria intra- 
cellularis meningitis, Neisseria ca- 
tarrhalis, and pneumococci; is optional 
in infections by C. diphtheriae, Cl. 
welchii, Actinomyces bovis, and Trepo- 
nema pallidum. 

When effective, the relief afforded 
by penicillin is usually prompt. Large 
doses are indicated, and continuance 
of therapy until complete cure is ob- 
tained, otherwise there is danger of 
producing penicillin-resistant strains of 
organisms. Its use is suggested as a 
prophylactic in certain intraocular 
operations and in ocular injuries. In 


diseases caused by noninfectious Proc. 
esses such as allergy, the removal] of 
a secondary infection by penicillin jg 
helpful, but obviously leaves the pri- 
mary problem unsolved. 

Penicillin solutions are rather yp. 
stable at room temperatures. The oint. 
ment will keep for at least a month a 
room temperature and six months when 
refrigerated. Heat destroys penicillin 
and resterilization is not feasible. 

Robert N. Shaffer, 


Leopold, I. H. Intravitreal penetra. 
tion of penicillin and penicillin therapy 
of infections of the vitreous. Arch. of 
Ophth., 1945, v. 33, March, pp. 211-216, 

After reviewing the literature on the 
use of penicillin in combating infections 
of the vitreous, the author describes 
experiments on rabbits. In eyes with 
an inflamed anterior segment, sub- 
conjunctival injection and _ injection 
into the anterior chamber produced 
levels in the vitreous above 0.15 Oxford 
unit per c.c. Parenterally administered 
penicillin never reached this concen- 
tration in the vitreous. Intravenous 
administration of penicillin produced 
at most a concentration of penicillin 
about 0.08 unit per c.c. in the vitreous 
of the inflamed eye. 

The author’s conclusions follow: In- 
tramuscularly or intravenously ad- 
ministered penicillin in a concentration 
of 4,000 units per kilogram failed to 
produce detectable concentrations of 
penicillin in the vitreous humor of the 
normal rabbit eye. Prolonging the 
length of time that penicillin remained 
in the blood stream, by means of a 
penicillin-gelatin vasoconstrictor prep- 
aration, failed to increase intravitreal 
penetrations in the normal rabbit eye. 
Subconjunctival injection of penicillin, 
or injection into the anterior chamber, 


produced detectable concentrations of 
penicillin in the vitreous of the normal 
rabbit eye. All methods of administra- 
tion produced higher concentrations in 
the vitreous humor in the presence of 
infection of the anterior chamber than 
in normal eyes. Theoretically adequate 
concentrations in the vitreous were ob- 
tained by subconjunctival injection or 
by injection into the anterior chamber 
in the inflamed rabbit eye. Such levels 
were adequately maintained for three 
hours after one injection. Higher con- 
centrations were obtained after iri- 
dectomy than in normal eyes after 
injections of penicillin into the anterior 
chamber. Intravenously administered 
penicillin failed to stop the progress 
of experimental ectogenous infection 
in a vitreous, caused by penicillin-sen- 
sitive strain of Staph. aureus. Repeated 
subconjunctival injections and injec- 
tions into the anterior chamber halted 
intravitreal infection by Staph. aureus 
in some rabbit eyes. Intravitreal injec- 
tion halted ectogenous infections of the 
vitreous by Staph. aureus in all eyes 
receiving one injection of more than 
500 Oxford units of penicillin. Lower 
concentrations, including those of 5 
units per injection, were partially suc- 
cessful. (3 tables, references.) 

R. W. Danielson. 


McArevey, J. B. Postoperative 
hemorrhages, Trans. Ophth. Soc. 
United Kingdom, 1943, v. 63, pp. 
407-409. 


The author divides the causes of in- 
traocular hemorrhage into three main 
groups: those due to general condi- 
tions, operative trauma, and complica- 
tions during convalescence. 

Beulah Cushman. 


Moraes, Rolim de. The chief indica- 
tions of electrotherapy in ophthalmol- 
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ogy. Ophth. Ibero Amer., 1944, v. 6, no. 
2, pp. 149-163. 

The subject is reviewed as to the use 
of the galvanic current, the faradic cur- 
rent, high frequency, electromagnetic 
radiations (ultraviolet and heat rays), 
and roentgen and radium therapy, with 
brief mention of roentgen therapy of 
glioma. (References.) W. H. Crisp. 


Purvis, Victor. Surgical minutiae. 
Trans. Ophth. Soc. United Kingdom, 
1943, v. 63, pp. 302-313. 

The author reviews some of the 
changes in surgical technique that he 
has seen develop during and since his 
training. He concludes that inadequate 
cooperation of the patient was due to 
the inadequate control by the surgeon. 
He favors conjunctival cultures. The 
complete local anesthestic includes: 
anesthesia of the eyelids by novocaine ; 
anesthesia of conjunctiva and cornea by 
cocaine ; anesthesia of the whole eye by 
retrobulbar injection of novocaine, in- 
serting the needle through the upper lid 
above the upper edge of the tarsal plate, 
and through the superior rectus for 2 
mm, 

Purvis further advises: use of lid su- 
tures; a bridle stitch of the superior 
rectus; application of the fixation for- 
ceps either at the nasal limbus or at 
the insertion of the internal rectus dur- 
ing puncture and counterpuncture; 
corneal suture 2 mm. from and parallel 
to the limbus in the superficial layers of 
the cornea and in a parallel position in 
the sclera at the insertion of the su- 
perior rectus; peripheral iridectomy on 
each side of the corneal suture; and 
extracapsular extraction. 

Beulah Cushman. 


Rycroft, B. W. Penicillin and the 
control of deep intraocular infection. 
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Brit. Jour. Ophth., 1945, v. 29, Feb., pp. 
57-87. (See Section 16, Injuries.) 


Smith, I. C., and Struble, G. C. The 
use of artificial-fever therapy in oph- 
thalmology. Amer. Jour. Ophth., 1945, 
v. 28, May, pp. 461-471. (References.) 


Struble, G. C., and Bellows, J. G. 
Studies on the distribution of penicillin 
in the eye and its clinical application. 
Jour. Amer. Med. Assoc., 1944, v. 125, 
July 8, p. 685. 

In dogs and rabbits it was found that 
the concentration of penicillin in the 
tissues of the eye, after large intrave- 
nous injection, was highest in the extra- 
ocular muscles, then in decreasing 
order in sclera, conjunctiva, tears, 
chorioretinal layer, aqueous, vitreous, 
and cornea. Concentration rose rapidly 
in the first hour, particularly in the 
relatively vascular tissues, then 
dropped precipitously, barely a trace 
remaining at the end of three hours. 
Penicillin administered intravenously 
and intramuscularly in amounts com- 
parable to therapeutic doses reached 
such slight concentrations in the eye 
as to be immeasurable by ordinary 
methods. After subconjunctival injec- 
tion very high concentrations were 
reached in the cornea, iris with ciliary 
body, conjunctiva and sclera. A mod- 
erate amount was present in the 
aqueous and vitreous. The lens and the 
posterior half of the chorioretinal layer 
showed negative results. After con- 
stant corneal baths of penicillin, 20,000 
units to the c.c., similar results were ob- 
tained, but the concentrations were 
even higher except in the conjunctiva 
and sclera, where they were lower. 

The clinical results of local applica- 
tion of penicillin in external ocular dis- 
ease are encouraging. But in a few 
cases of deeply situated inflammatory 
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lesions of the eye, little improvement 
is noted despite massive intravenous jp. 
jections. Robert N. Shaffer. 


Toledo, Renato de, Anesthesia jp 
ocular surgery. Ophtalmos, 1944, y, 3 
no. 3, pp. 235-242. 


The author discusses particularly the 
use, for infiltration, of novocaine, which 
he employs in 2 to 4-percent solution 
with a little adrenalin. He proceeds to 
consider the barbiturates, especially 
those used for general anesthesia, in 
regard to which he finds a need for ex- 
treme caution on account of the possi- 
bility of a fatal outcome. (2 tables, one 
graph, references.) W. H. Crisp. 
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PHYSIOLOGIC OPTICS, REFRACTION, 
AND COLOR VISION 

Adrian, E. D. The dominance of vi- 
sion (Doyne Memorial Lecture). 
Trans. Ophth. Soc. United Kingdom, 
1943, v. 63, pp. 194-207. 

The author, a physiologist, was 
aroused to try to explain hysterical 
blindness by a patient who in order to 
be blind had to keep his eyes “screwed 
up” and wore dark goggles. Thus the 
only way the patient could prevent 
himself from seeing was by preventing 
visual stimuli from reaching the retina. 
In man vision is a dominant sense, and 
the patient described illustrates the 
special claim which vision makes on the 
attention and the consequent diffi- 
culty in ignoring what is in front of 
the eyes. The neural apparatus for 
opening and closing the eyes is very 
closely linked with the neural apparatus 
for visual attention and consciousness. 

In a normal brain there is a more or 
less reguv'>r series of electrical poten- 
tial waves (Berger’s « rhythm), de- 
tectable at the surface of the head. The 


rhythm is a product of the undisturbed 
brain, and any kind of visual attention 
will abolish it. The « waves are greatest 
in the occipital region. The author con- 
cludes that the cerebral potential 
rhythm is very closely related to the 
mental events which constitute vision, 
and gives some information about the 
neural changes which occur when we 
decide to become attentive or inatten- 
tive to the visual field. (6 figures, ref- 


erences. ) Beulah Cushman. 


Americano Freire, S., and Rocha, H. 
Hydrochloride of benzyloil-diethyl- 
amino-ethanol (cycloplegina) as cyclo- 
plegic, mydriatic, and local anesthetic. 
Ophtalmos, 1944, v. 3, no. 3, pp. 287- 
310. (See Section 2, Therapeutics and 


operations.) 


Borley, W. E., and Tanner, O. R. The 
use of scleral resection in high myopia. 
Amer. Jour. Ophth., 1945, v. 28, May, 
pp. 517-520. (References, fields.) 


Heerman, J. C. Transient myopia and 
disturbance of accommodation in the 
same eye after sulfanilamide medica- 
tion. South African Med. Jour., 1944, v. 
18, Nov. 11, p. 358. (See Section 2, 
Therapeutics and operations.) 


Lavery, F. S. Ocular dominance. 
Trans. Ophth. Soc. United Kingdom, 
1943, v. 63, pp. 409-435. 

The author emphasizes ocular domi- 
nance as an important factor in the 
symptoms of asthenopia and in the 
learning processes. His report covers 
the examination of 590 persons, and 
an investigation into sidedness in ani- 
mals. No dominance was found among 
birds or quadrupeds. Development of 
centers in the opposite hemisphere pro- 
duces conflict which may manifest it- 
self in many different ways, such as 
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stuttering, and incidental difficulties in 
reading, writing, and arithmetic. Many 
of these children respond satisfactorily 
with reversion. Tests for dominance are 
listed. Lavery concludes that the role 
of the dominant eye must be given 
consideration when prescribing glasses. 
(4 figures, 4 tables, references.) 
Beulah Cushman. 


Mann, W. A. Direct utilization of 
the eye as a camera. Amer. Jour. 
Ophth., 1945, v. 28, May, pp. 451-460; 
also Trans. Amer. Ophth. Soc., 1944, 
v. 42. (12 figures, references.) 


Murray, Elsie. Anomalies in color 
vision. Scientific Monthly, 1943, v. 57, 
Oct., p. 322. 


Great numbers of young men anx- 
ious to help in the military services 
have been disqualified as “color blind.” 
The present-day charts are not ana- 
lytic, determining only the average 
anomaly ; and they are not fine enough 
to diagnose or differentiate. the various 
deviations from the typical. The author 
suggests that many cases are probably 
semipathologic, borderline. Thus the 
color-blind are not segregated from the 
color-weak. Francis M. Crage. 


Ogle, K. N., and Madigan, L. F. 
Astigmatism at oblique axes and bin- 
ocular stereoscopic spatial localiza- 
tion. Arch. of Ophth., 1945, v. 33, Feb., 
pp. 116-127. 

The correction of astigmatism at 
oblique axes introduces a meridional 
magnification of the image on the ret- 
ina at an oblique axis, which magnifica- 
tion causes a small rotary deviation of 
the images of all vertical lines in space. 
This deviation may result in an incor- 
rect apparent inclination of objects, 
measurable by the space eikonometer. 

Tests made on 319 clinical subjects 
having oblique astigmatism showed 
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that 74 percent had measurable declina- 
tion errors, There was good quantita- 
tive correlation between the measured 
declination errors and the declination 
errors calculated on the basis of the 
amounts and axes of astigmatism. The 
authors state this correlation to be evi- 
dence that the anatomic and physio- 
logic organization of the two retinas in 
the binocular processes of vision had 
become fixed, independent of the de- 
velopment of the refractive errors. 

In the majority of the subjects the 
measured error was less than the calcu- 
lated error. The difference between the 
measured and the calculated error may 
be explained by cyclotorsions, by a 
basic aniseikonic error, by anomalous 
organization of the retinas, or by the 
existence of a compensatory mecha- 
nism. 

It is suggested that, if patients find 
astigmatic corrections difficult to wear, 
attention should be given to the possi- 
bility that the difficulty may be due to 
aniseikonic errors resulting from those 
corrections. (11 figures, 3 tables, refer- 
ences.) John C. Long. 


Pascal, J. I. On _ biastogmatism. 
Amer. Jour. Ophth., 1945, v. 28, June, 
pp. 644-645. 

4 


OCULAR MOVEMENTS 


Ashley, B. J. Uncommon paralysis of 
extraocular muscles. Jour. Kansas 
Med. Soc., 1944, v. 45, Nov., p. 380. 


The author reports three different 
and rather unusual cases of paralysis 
of the extraocular muscles appearing 
in patients in a United States Naval 
Hospital: (1) bilateral paralysis of the 
internal recti muscles with retention of 
convergence; (2) loss of convergence; 
(3) bilateral paralysis of the superior 
oblique muscles. 

Theodore M. Shapira. 
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Beccle, H. C., and Kitching, E, 
Heterophoria and neurosis in fy; 
personnel, Brit. Jour. Ophth., 1945, 
v. 29, March, pp. 125-132. 

The relationship between hetero. 
phoria and neurosis is discussed ang 
the literature is reviewed. Fifty-seven 
cases of heterophoria in flying persop. 
nel, where no adequate organic cause 
could be found, were subjected to psy- 
chiatric interview and examination, 
Fifty were found to be suffering from 
well marked psychologic illness of 
which the heterophoria was only one 
manifestation. 

The ultimate prognosis depends 
more upon the emotional stability of 
the patient than upon the degree of 
ocular muscle imbalance which is pres- 
ent. Orthoptic treatment alone may 
cause the heterophoria to disappear but 
it will not cure the neurosis or render 
the patient less vulnerable to a recur- 
rence. Psychiatric examination should 
precede local treatment, to establish 
the correct diagnosis as well as to de- 
termine appropriate treatment in the 
individual case. (2 tables, references.) 

Edna M. Reynolds. 


Burian, H. M. Motility clinic: inter- 
mittent (facultative) divergent strabis- 
mus. Its influence on visual acuity and 
the binocular visual act. Amer. Jour. 
Ophth., 1945, v. 28, May, pp. 525-527, 
(References. ) 


Grant, H. W. Some observations on 
divergent strabismus with anomalous 
retinal correspondence. Amer. Jour. 
Ophth., 1945, v. 28, May, pp. 472-485; 
also Trans. Amer. Ophth. Soc., 1944, v. 
42. (One table, references.) 


Loewenthal, L. J. A. Partial albinism 
and nystagmus in Negroes. Arch. 


Derm. and Syph., 1944, v. 50, Nov., p. 
300. 


Two cases are presented of partial 
albinism in Negroes. One was a red 
Negro and the other a yellow Negro. In 
both cases poor vision and nystagmus 
were present. That the nystagmus of 
albinos is not caused by gross defi- 
ciency of pigment in the eye is shown 
by these two Negroes whose ocular 
pigment was equivalent to that of a 
European brunet. 

Robert N. Shaffer. 


Pemberton, E. C. Prognosis of post- 
operative diplopia in adults. Trans. 
Ophth. Soc. United Kingdom, 1943, v. 
63, pp. 370-374. 

The possibility of diplopia in an adult 
following surgical procedures on the 
ocular muscles can be anticipated by 
the objective findings with the major 
amblyoscope. That diplopia should be 
elicited before any operation, and the 
impression should be conveyed to the 
patient that diplopia is a desirable 
achievement and that, when perceived, 
fusion training will cause it to disap- 
pear. 

The patient may be able to cope with 
simultaneous perception slides, that is 
he can see the lion in the cage, but yet 
may fail to fuse two similar slides. This 
means that although he is capable of 
simultaneous perception he is unlikely 
ever to be able to blend the images 
seen with the two eyes. With such pa- 
tients there is risk of probably constant 
diplopia following operation. 

If the patient possesses the capacity 
for fusion he has an excellent chance 
of single binocular vision after surgical 
straightening. 

In patients with abnormal retinal 
correspondence who are operated upon 
before false projection is eradicated, 
one of two things is likely to happen: 
either the projection quickly becomes 
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true or the condition reverts to the old 
deviation, Beulah Cushman. 


Stewart, D. D. S. Some observations 
on a tendency to near-point esophoria, 
and possible contributory factors. Brit. 
Jour. Ophth., 1945, v. 29, Jan., pp. 37-42. 

A series of experiments is reported 
which bears out the author’s opinion 
that the comfortable binocular per- 
formance of sustained close work is as- 
sociated with an appropriate eye- 
muscle balance at the working distance, 
which can be defined as some degree of 
exophoria in the presence of a power 
of voluntary convergence and espe- 
cially of relative convergence, ample to 
overcome that exophoria. Previous ex- 
perience had led the author to believe 
that two or more diopters of exophoria 
represented the normal near-point 
muscle-balance at 33 cm., with ortho- 
phoria as an Gpper “safety” limit of 
comfort. 

Examinations of the near-point mus- 
cle-balance of 73 men, before and after 
half an hout’s critical test of stereo- 
scopic sense, showed an increase in 
esophoria from 8.5 percent to 30 per- 
cent, The average exophoria in the 
resting state was 2.3 diopters of exo- 
phoria with 60 percent within normal 
range. After the test, the average 
exophoria had dropped to 1 diopter and 
the number within normal range was 
only 42 percent. Edna M. Reynolds. 


5 
CONJUNCTIVA 


Castafié Decoud, D. D.’A. de. Histo- 
pathologic study of conjunctival pem- 
phigus. Anales Argentinos de Oft., 
1944, v. 5, April-May-June, pp. 44-49. 

Relatively few such studies have 
been made. The author used specimens 
of tarsal, fornix, and bulbar conjunc- 
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tiva from an established case of com- 
mon pemphigus. The bulbar conjunc- 
tiva showed vacuolar degeneration of 
the epithelium, edema, numerous new- 
formed blood vessels, and plasmo- 
lymphocytic infiltration. Cellular re- 
generation and transition were also 
present. In certain zones there were 
three or more layers of kerato-hyalini- 
zation. The tarsal conjunctiva revealed 


collagen and cysfic formations similar . 


to sebaceous glands, Cell rests, seba- 
ceous degeneration, cytoplasmic granu- 
lomas, giant cells, and lymphocytic 
accumulations were also present. The 
palpebral conjunctiva yielded a small 
band of intracellular edema, new- 
_ vessel formation, fixed cell prolifera- 
tion, patches of atrophy, dilated glands 
and endocanalicular proliferation, and 
intense interstitial lymphoplasmocytic 
infiltration. The overall picture is one 
of epidermal hyperplasia and meta- 
plasia, and new-vessel formation. (6 
illustrations.) Edward Saskin. 


Castillo, J. L. A case of syphilis of 
the conjunctiva. Arch. de Oft. de 
Buenos Aires, 1943, v. 18, March, p. 
165. 


A girl aged ten years had been com- 
plaining for the previous six months of 
lacrimation and discharge from both 
eyes. Upon examination bilateral tra- 
choma and a small conjunctival tumor 
of the left eye were found. This tumor 
invaded the nasal portion of the bulbar 
conjunctiva, reaching the upper and 
lower fornices and the corneal limbus, 
which it slightly overlapped. The mass 
was red and painless and gave the im- 
pression of a flat papilloma. There were 
no preauricular or submaxillary glands. 
The blood serology was negative, while 
the tuberculin intradermal test was in- 
tensely positive and the chest X rays 
showed evidence of hilar tuberculosis. 
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In view of these findings a tentative 
diagnosis of conjunctival tuberculosis 
was made. A biopsy, however, showed 
the histopathologic picture of an infec. 
tious granuloma. Before proceeding to 
animal inoculation a provocative Kahn 
test was made out with a positive re. 
sult. Under antiluetic therapy the ty. 
mor mass entirely disappeared and the 
bulbar conjunctiva regained a nearly 
normal aspect. In view of this favorable 
evolution the author considered experi. 
mental inoculation unnecessary and in 
the absence of regional adenopathy he 
concluded that the tumor represented a 
syphilitic granuloma of the conjunctiva 
of probable hereditary origin. (Illustra- 
tions, bibliography.) 

Plinio Montalvan, 


Elles, N. B. Amyloid disease of the 
conjunctiva. Amer. Jour. Ophth., 1945, 
v. 28, May, pp. 486-497; also Trans. 
Amer. Ophth. Soc., 1944, v. 42. (3 fig- 
ures, bibliography.) 


McCulloch, R. J. P., and Dyson, C, 
Gonococcal conjunctivitis treated with 
penicillin. Canadian Med. Assoc. Jour.,, 
1945, v. 52, March, p. 284. 


This is a case report of Neisserian 
conjunctivitis resistant to 11 days treat- 
ment with oral and local sulfathiazole, 
but which cleared culturally within five 
days after penicillin therapy consisting 
of 120,000 units per day intravenously 
for two days, with further use of hourly 
topical application of penicillin to the 
conjunctivas in concentration of 1000 
units per c.c, continued for 12 days. 

Owen C. Dickson. 


Miller, M. E. Gonorrheal ophthal- 
mia, Jour. Indiana State Med. Assoc., 
1944, v. 37, Dec., p. 679. . 

Definite conclusions as to the com- 
plete effectiveness of penicillin therapy 
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in the treatment of gonorrheal oph- 
thalmia will require a large series of 
cases and more detailed study. How- 
ever, in the case reported, a definite 
clinical response was rapidly obtained. 
The profuse purulent exudate was 
markedly decreased within 48 hours 
and completely eliminated within five 
days. An eye culture obtained on the 
eighth day of hospitalization was nega- 
tive, as was each subsequent culture. It 
is also significant that this case and the 
case reported by Griffey each retained 
20/20 vision in the affected eye at the 
close of treatment. Penicillin offers a 
promising future in the management 
of gonorrheal ophthalmia. But until 
much more experience is gained, we 
must accept with caution the results of 
this and other cases. 
Theodore M. Sharpira. 


‘Paéz Allende, Francisco. 
neurofibromatosis (Recklinghausen’s 
disease) involving the bulbar conjunc- 
tiva. Arch. of Ophth., 1945, v. 33, Feb., 
pp. 110-115. 

Neurofibromatosis involving the eye- 
lids, the optic nerve, the orbit, the ret- 
ina, the iris, the cornea, and the tarsal 
conjunctiva have been described. In- 
volvement of the bulbar conjunctiva is 
very rare, only three cases having been 
reported. 

The author reports the case of an 18- 
year-old twin girl, with a large neuro- 
fibroma of the bulbar conjunctiva of the 
right eye. She also presented asym- 
metry of the body, cutaneous tumors, 
partial alopecia of the scalp on the side 
of the affected eye, skeletal lesions, in- 
tracranial involvement, and epilepsy. 
All of the lesions were congenital. De- 
tailed accounts of the gross physical 
findings and of microscopic findings in 
biopsy tissue are given. (7 illustrations, 
references. ) John C. Long. 


Diffuse © 


Sievers, J. J., Knott, L. W., and Solo- 
way, H. M. Penicillin in the treatment 
of ophthalmia neonatorum. Jour. Amer. 
Med. Assoc., 1944, v. 125, July 8, p. 690. 


Eight cases of ophthalmia neona- 
torum were treated with intramuscular 
injections of penicillin in total dosages 
varying from 60,000 to 330,000 units. 
Seven of the eight were almost cer- 
tainly due to gonorrhea. Six of the 
seven made prompt responses to peni- 
cillin in 24 hours and. complete recov- 
ery within three to six days. One of the 
definite cases of gonorrhea proved to be 
penicillin-resistant. The eighth case 
was also resistant and smears and cul- 
tures failed at any time to reveal a sig- 
nificant organism. In all cases the 
penicillin was at first given intramuscu- 
larly every three hours for six injec- 
tions, then increased as necessary for 


the individual case. 
Robert N. Shaffer. 


Sorsby, Arnold. The treatment of 
trachoma with special reference to lo- 
cal sulfonamide therapy. Brit. Jour. 
Ophth., 1945, v. 29, Feb., pp. 98-102. 

A series of 200 patients treated un- 
der ideal conditions for continuous ob- 
servation is reported. A standardized 
management of trachoma has been 
worked out. The only medicines found 
helpful before the advent of the sul- 
fonamides were saturated solution of 
quinine bisulphate, mercury perchlo- 
ride, and trachocid. Saturated solution 
of quinine contains about 2 percent of 
the salt in solution. Mercury perchlo- 
ride is generally used as a paint—0.5 to 
2-percent solution in glycerine. Tracho- 
cid is a proprietary preparation said to 
be bee venom manufactured by the 
State Serum Institute at Vienna. It is 
injected into the upper fornix and sub- 
conjunctivally at the limbus. 

A simple classification based on 
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therapeutic requirements was used. 
Stage I was active trachoma with 
sodden fornices and follicle formation. 
Stage II indicated a moist tarsal con- 
junctiva without follicle formation and 
little swelling of the fornix. Stage III 
was the same as Stage II but with the 
conjunctiva no longer moist—in the 
process of healing. Treatment was 
aimed at the rapid conversion of Stage 
I into Stage II. The passage of Stage 
II to Stage III was.slower. 

Sulfonamides were used first by oral 
administration and later by local ap- 
plication. Using this in conjunction 
with other agents, trachoma can now 
be rendered noninfectious within three 
months and can be clinically cured in 
six months. 

By the use of the following treatment 
Stage I can be converted into Stage 
II in a fortnight: (1) administration of 
full doses of sulfapyridine, sulfathi- 
azole, or sulphamezathine for 10 days; 
(2) mechanical expression of the fol- 
licles and the fornix, repeated if neces- 
sary after 7 or 14 days; (3) painting 
the conjunctival surface, immediately 
after expression, with saturated solu- 
tion of quinine and repeating this three 
times daily for 7 to 14 days. 

During Stage I, the application of 
copper must be rigorously avoided. In 
Stage III, no treatment is necessary 
although there is no harm in using 
copper sulphate or zinc sulphate 0.25 
percent. Sulfacetamide ointment is 
helpful also in securing adequate treat- 
ment with minimal scarring. 

Pannus regresses with proper man- 
agement of the conjunctival lesion. 
Massage with a smooth glass rod once 
daily is a useful procedure, especially 
in Stage II. Atropine is of course indi- 
cated in active corneal lesions. Car- 
bolizing with a 30-percent sulfaceta- 
mide solution is indicated with corneal 
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ulcers. The copper stick is a barbaroys 
procedure and should be discarded 
Copper has no place in the modern 
treatment of trachoma. When applied 
it does untold damage to a moist eye 
and makes a dry eye moist. 

There is no theoretical reason for 
doubting the specificity of the sulfona. 
mides against the unisolated trachoma 
virus. Edna M. Reynolds, 


Sorsby, A., and Hoffa, E. E. Choice 
of sulphonamide in the treatment of 
ophthalmia neonatorum. Brit. Jour, 
Ophth., 1945, v. 29, March, p. 141, 


A series of 333 cases of ophthalmia 
neonatorum which were treated with 
various sulfonamides is reported. Sulf- 
anilamide was soon discarded because 
it was not well tolerated, although its 
therapeutic effects were satisfactory, 
Accepting a clinical cure within eight 
days as a satisfactory result, sulfa- 
pyridine and sulfamezathine gave al- 
most identical percentages of successes 
—viz., 82.7 percent and 83.3 percent 
respectively. Sulfamezathine gave a 
larger percentage of successful results 
within three days than sulfapyridine. 

Gonococcal ophthalmia showed more 
cures within a three-day period with 
sulfapyridine, sulfamezathine and sul- 
fathiazole than cases of ophthalmia 
neonatorum due to other organisms. 
The choice of a sulfonamide in the 
treatment of ophthalmia neonatorum 
lies between sulfamezathine,  sulfa- 
thiazole, and sulfadiazine. Whichever 
sulfonamide was used, there was a resi- 
due of cases that did not do well. About 
17 percent of the cases either required 
treatment for more than eight days or 
showed relapses, poor response, or in- 
Although  sulfamezathine 
was well tolerated, a larger proportion 
of cases showed poor response with 
this drug. Some 30 to 40 percent of 


| 


‘Ous 
ded, 
lern 
ied, 
eye 


for 


ABSTRACTS 935 


cases showed clinical cure within three 
days. Well over 80 percent were cured 
at the end of eight days treatment. 
Cases with inclusion bodies responded 
favorably to sulfonamides. Severe in- 
fections cleared as rapidly as milder 
ones, and there were no serious local 
complications in the series. (One figure, 


2 tables, references.) 
Edna M. Reynolds. 


Victoria, V. A., and Artigas, M. 
Sulfonamide therapy in trachoma. 
Arch. de Oft. de Buenos Aires, 1943, 
vy, 18, March, p. 155. 

From a study of 26 cases of trachoma 
treated with sulfonamides, the authors 
arrive at the following conclusions: 
The local use of sulfonamides is indi- 
cated in all cases of trachoma, the col- 
lyrium form being preferable to all 
others because of its convenience in 
administration. Local application of the 
drug has the same beneficial action as 
oral administration, without the risk 
of intolerance. While this treatment is 
important, it cannot be considered the 
only form of medication. 

Plinio Montalvan. 


Vorisek, E. A., and Evans, A. L. 
Penicillin administered locally in 
gonorrheal ophthalmia. Amer. Jour. 
Ophth., 1945, v. 28, May, pp. 520-523. 
(References. ) 


Weskamp, C., and Vila Ortiz, J. M. 
Tuberculosis of the conjunctiva. Ul- 
cerovegetative form. Anales Argentinos 
de Oft., 1944, v. 5, April-May-June, pp. 
39-43. 

An 18-year-old male complained for 
some months of a thickening and red- 
ness of the right upper lid, and pre- 
auricular swelling. Eversion of the 
upper lid showed a thickened conjunc- 
tiva, papillomatous upper tarsal border, 


and red sessile conjunctival growths 
with ulceration. The right lower lid 
was practically normal and the left eye 
was completely negative. Microscopic 
study of a piece of affected tissue 
showed characteristics of tubercle, The 
Mantoux test was positive in 1 to 1000 
concentration. The authors feel that a 
primary conjunctival lesion is not im- 
probable, in view of negative intra- 
thoracic findings. (2 illustrations.) 
Edward Saskin. 


6 
CORNEA AND SCLERA 


Anquin, M. H. Groenouw’s keratitis. 
Arch. de Oft. de Buenos Aires, 1943, v. 
18, Jan., p. 25. 


Seven cases of Groenouw’s corneal 
dystrophy are reported. The interesting 
features of these cases are that the dis- 
ease appears as a dominant mendelian 
character and the cases show moder- 
ately elevated blood cholesterol. The 
article is illustrated. 

Plinio Montalvan. 


Chamberlain, W. P., and Bronson, L. 
H. Herpes-simplex keratitis in malaria. 
Arch. of Ophth., 1945, v. 33, March, pp. 
177-183. 


During recent months increasing 
numbers of otherwise healthy troops 
have contracted malaria in tropical 
combat areas. In these patients numer- 
ous instances of keratitis due to herpes- 
simplex virus have been encountered. 
The most common corneal lesion of 
herpes simplex is an epithelial infec- 
tion which is usually seen as an irregu- 
lar linear ulceration with characteristic 
dendritic contour. Multiple discrete 
superficial punctate lesions may be 
found alone or simultaneously with a 
dendritic ulcer. Deep keratitis may de- 
velop from a preéxisting superficial le- 
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sion or may appear as a disciform kera- 
titis involving primarily the corneal 
parenchyma. A disturbing feature is 
the recurrence of small rounded meta- 
herpetic ulcers, Corneal hypesthesia is 
characteristic of all these manifesta- 
tions. Instances of every variety of 
herpes-simplex keratitis have been en- 
countered in patients with recurrent 
malarial attacks, but this paper is 
chiefly concerned with superficial den- 
dritic keratitis. A review of the litera- 
ture on ocular complications of malaria 
is given. 

The new patients examined in the 
clinic during an 18-month period fall 
into two comparable groups. The first 
had been in a malarial district under 
combat conditions for four months and 
had a malarial incidence of about 80 
percent, but the patients were other- 
wise in good physical condition. The 
second was composed of troops free 
from malaria. The two divisions lived 
under similar camp conditions in an 
area where minor infections of the 
respiratory tract are common but pri- 
mary infection with malaria is un- 
known. 

The incidence of dendritic keratitis in 
the malarial group was one in every 
188 new patients examined in the oph- 
thalmologic clinic, whereas among pa- 
tients not exposed to malaria the inci- 
dence was one in every 1,100 patients. 
Only a fraction of 1 percent of pa- 
tients admitted to the hospital with 
malaria ever contracted herpetic kera- 
titis. 

Through impairment of vision and 
prolonged irritation, herpes-simplex 
keratitis was more disposed to limit 
duty of patients at their station than 
any other single eye condition. Sulfa- 
diazine powder applied locally to five 
dendritic ulcers seemed to promote 
rapid healing. In four cases of atypical 
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recurrent herpetic ulcers sulfadiazine 
was of no demonstrable benefit. From 
the cornea of each of two patients with 
recurrent malarial attacks and dendritic 
keratitis the causative agent was trans. 
ferred to a rabbit’s cornea and thence 
to the chorioallantoic membrane of q 
chick embryo, where characteristic le. 
sions of herpes-simplex virus were pro- 
duced. 

Skin tests for sensitivity to herpes. 
simplex - antigen - positive _ responses 
were obtained in about 80 percent of a 
group of hospitalized adult patients, 
and there was no appreciable difference 
in incidence between malarial and non- 
malarial patients. (2 tables, 10 case re- 
ports, references.) R. W. Danielson, 


Cogan, D. G. Syndrome of non. 
syphilitic interstitial keratitis and 
vestibuloauditory symptoms. Arch. of 
Ophth., 1945, v. 33, Feb., pp. 144-149, 


A clinical syndrome consisting of in- 
terstitial keratitis associated with 
vertigo, tinnitus, and usually profound 
deafness has been described from one 
case by Morgan and Baumgartner. The 
author has recently observed four cases 
of this condition which he describes in 
detail. 

Three of the patients were young 
women whose presenting complaints 
were severe vertigo, tinnitus, progres- 
sive bilateral deafness, pain in both 
eyes, ciliary injection, photophobia, 
and somewhat reduced vision. Exami- 
nation showed nerve-type deafness 
with absence of labyrinthine function, 
and deep keratitis of each eye charac- 
terized by patchy infiltration of the 
deep corneal stroma, with little reac- 
tion in the anterior chamber and iris. 
The vertigo was sufficiently severe to 
confine the patient to bed for several 
weeks, In all cases the course of the 
illness was characteristically chronic, 


The fourth case differed from the 
other three in that the patient was a 
man, the vestibuloauditory symptoms 
were relatively mild, the deafness tem- 

orary, and the keratitis limited to one 
eye. All of the patients are still under 
observation, and in none of them is the 
disease now inactive. 

No cause has been discovered for this 
syndrome. Thorough studies for syphi- 
lis have given negative results. Simi- 
larly, there has been no indication of 
tuberculosis, mumps, influenza, herpes 
zoster, or other known agent of kerati- 
tis, (2 illustrations.) 

John C. Long. 


Cole, W. T. S., Hamilton-Paterson, 
J. L., and Sorsby, A. The suitability of 
experimental corneal lesions for evalu- 
ating local sulphonamide therapy. Brit. 
Jour, Ophth., 1945, v. 29, March, pp. 
150-155. (See Section 2, Therapeutics 
and operations.) 


Devlin, P. J. A case of interstitial 
keratitis at an early age. Brit. Jour. 
Ophth., 1945, v. 29, March, pp. 155-156. 


A case in a child of 15 months is re- 
ported because of the rarity of the 
disease under five years of age. 

Edna M. Reynolds. 


Green, M. I. A simple technique for 
corneal transplantation. Arch. of 
Ophth., 1945, v. 33, Feb., pp. 150-152. 


The technique is as follows: The area 
to be grafted is outlined with a 4.1-mm. 
trephine blade and the area stained 
with fluorescein. An intracorneal stitch 
is then inserted in a pattern outside of 
the circle outlined by the trephine. This 
stitch is so placed that when tightened 
it makes a cross covering the graft. A 
4mm. blade is then inserted into 


-Green’s automatic trephine and a tre- 


phine button cut from the donor cornea. 
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A 4.1-mm. blade is substituted and a 
hole of this size is trephined in the 
recipient cornea within the circle previ- 
ously outlined with fluorescein. The 
graft is then gently inserted into the 
defect and the suture drawn tight and 
tied. There is sufficient swelling to pro- 
duce close contact between the graft 
and the host tissue. (5 figures.) 
John C. Long. 


Meyran, Jorge. A case of Stahli’s line. 
Bol. del Hosp. Oft. de. Ntra. Sra. de 
la Luz, 1944, v. 2, Jan.-June, pp.161-162. 

The patient was a man of twenty 
years who came complaining of slowly 
developing blurred vision in the right 
eye. He had suffered from malaria and 
frequent respiratory disturbances, but 
had no history of lues or rheumatism. 
There was moderate conjunctival and 
ciliary injection. Between the middle 
and lower thirds of the cornea was a 
thin greenish-yellow line running hori- 
zontally, slightly wavy, with three or 
four small ramifications, and taking at 
each end the form of a fan. The iris had 
lost its outlines, and had the appear- 
ance of blotting paper. Almost the 
whole pupillary border was adherent to 
the lens capsule. There was a fine 
punctate disturbance of the whole 
cornea, and the lens showed a compli- 
cated cataract. In spite of a negative 
Wassermann, the treatment consisted 
of 15 injections of cyanide of mercury 
and 13 series of four injections each 
of very weak doses of tuberculin, with 
atropine and dionin locally. The pa- 
tient gained weight, but the further 
course of the condition is not other- 
wise recorded. W. H. Crisp. 


Rocha, Hilton. Considerations re- 
garding keratoconus. Rev. Brasileira de 
Oft., 1945, v. 3, March, pp. 123-135. 


The author tabulates 20 cases (13 
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feminine and 15 binocular) according 
to various metabolic and other consid- 
erations: in table one as to heredity, 
weight, gastrointestinal condition, and 
so on; in table two as to chemical find- 
ings, blood reactions, condition of sella 
turcica, basal metabolism, and so on; 
and in table three as to hyperthyroid- 
ism and some related data. 
W. H. Crisp. 


7 
UVEAL TRACT, SYMPATHETIC DIS- 
EASE, AND AQUEOUS HUMOR 

Clapp, C. A. Diabetic iridopathy. 
Amer, Jour. Ophth., 1945, v. 28, June, 
pp. 617-623; also Trans. Amer. Ophth. 
Soc., 1944, v. 42, p. 280. (8 illustrations, 
references.) 


Coscarelli, Ennio. Retrocorneal hya- 
line membranes. Ophtalmos, 1944, v. 
3, no. 3, pp. 345-350. 


The condition was seen in a young 
man of 18 years, whose history indi- 
cated that he had always had white 
spots in the right eye. This eye deviated 
inward and upward, and showed limita- 
tion of abduction. Descemet’s mem- 
brane and the epithelium were not in- 
volved. There was a central opacity in 
the anterior part of the corneal paren- 
chyma. Downward and inward from 
this opacity, and also at the upper outer 
angle, were seen opaque “promon- 
tories,” sometimes whitish but fre- 
quently brown almost like the iris tis- 
sue. These promontories appeared at 
certain points to be attached to the 
lesser circle of the iris, but generally 
were directed toward the angle of the 
anterior chamber. Miosis with pilo- 
carpine showed the pupillary sphincter 
to be normal throughout its circum- 
ference. In contact with the posterior 
surface of the cornea were iris fibers 
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alternating with the whitish hyaline 
membrane. (One color plate.) 


W. H. Crisp, 


Farnell, F. J. The syndrome of Adie: 
an entity or a projected syndrome? 
Urologic and Cutaneous Review, 1944 
v. 48, Dec., p. 616. 


The author presents a case, and dis. 
cusses the important factors which 
differentiate this condition from syphi- 
lis. Francis M. Crage. 


Fralick, F. B., Rubeosis iridis dia. 
betica. Trans. Amer. Ophth. Soc., 1944 
v. 42, pp. 436-456. (See Amer Jour, 
Ophth., 1945, v. 28, Feb., p. 123.) 


Gellhorn, E., and Levin, J. The 
nature of pupillary dilatation in anoxia, 
Amer. Jour. Physiology, 1945, v. 143, 
Feb., p. 262. 

Anoxia, produced by lowering the 
barometric pressure, and asphyxia, 
created by clamping the trachea, in- 
duce pupillary dilatation in cats, in- 
cluding maximal dilatation. This phe- 
nomenon is_ reversible if artificial 
respiration is maintained. The sympa- 
thectomized pupil behaves like the 
normal on decreasing barometric pres- 
sure, but while the pressure is being 
normalized the normal pupil remains 
slightly more dilated than the sympa- 
thectomized pupil, signifying that the 
sympathetic. system influences the 
pupil only on account of its tone. As 
long as the constrictor is strong, as 1s 
the case at sea level, the sympathetic 
exerts no influence on the pupil, but 
when the tone of the third nerve be- 
comes diminished with decrease of 
barometric pressure the sympathetic 
has an increasing influence. Adrenalec- 
tomy has no influence on the behavior 
of the normal or sympathectomized 
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pupil. A completely denervated pupil 
does not dilate in anoxia or asphyxia. 
These experiments, the author points 
out, show that neither sympathetic 
excitation nor the secretion of adrenal- 
in plays a role in the dilatation of the 
pupil seen in anoxia or asphyxia. The 
authors further analyze physiologic 
dilatation of the pupil. It consists of a 
neural and a non-neural component. 
The former is due to diminution in 
tone of the third nerve center, the latter 
is probably associated with the forma- 


tion of acid metabolites. 
R. Grunfeld. 


Meyran, Jorge, A case of Stahli’s 
line. Bol. del Hosp. Oft. de Ntra. Sra. 
de la Luz, 1944, v. 2, Jan.-June, pp. 
161-162. (See Section 6, Cornea and 
sclera.) 


Patwardhan, D. G. A case of en- 
dophthalmitis. Indian Jour. Ophth., 
1945, v. 6, Jan., p. 1. 

The patient, a man of 53 years, had 
been operated upon for acute glaucoma 
five years previously, retaining vision 
of 6/9 with correction. During an at- 
tack of uveitis, and after paracentesis 
and the usual medicinal treatment, 
there was evidence of exudate in the 
vitreous as well as in the anterior 
chamber, and vision was reduced to 
hand movements. Local and general 
use of sulfonamides led to recovery 
with vision of 6/24 after a month. 

W. H. Crisp. 


Perera, C. A. Sympathetic oph- 
thalmia following subconjunctival rup- 
ture of the eyeball. Amer. Jour. Ophth., 
1945, v. 28, June, pp. 581-595; also 
Trans. Amer, Ophth. Soc., 1944, v. 42, 
p. 525. 


Ramirez Gonzalez, Armando. Heer- 
fordt syndrome. Anales de la Soc. 
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Mexicana de Oft. etc., 1944, v. 19, Jan.- 
June, pp. 28-33. 


A single case is described, in a 
woman aged 23 years. Pain, beginning 
in the right eyeball, increased in in- 
tensity and radiated to involve the face, 
the parotid region, and the base of the 
tongue. Next day the patient had a 
chill and a temperature slightly over 102 
degrees. The symptoms -varied in the 
course of ten days, with occasional 
sweats and with abundant salivation. 
There was tenderness in the region of 
the lacrimal and parotid glands. The 
eyelids were swollen, and marked 
symptoms of uveitis developed in the 
left eye. (2 photographs, references.) 

W. H. Crisp. 


Randolph, M. E. Sympathetic oph- 
thalmia. Bull. U. S. Army Med. Dept., 
1944, Dec., p. 49. 


The author favors early enucleation 
of hopelessly lost eyes. When the 
disease is established, whether or not 
enucleation has been performed, non- 
specific protein therapy should be used 
in a course of triple typhoid vaccine, 
starting wth 25 million and increasing 
by 10 million per dose every three days 
for at least eight injections. Sodium 
salicylate starting with 200 to 250 
grains per day should be given except- 
ing during the foreign protein admin- 
istration. Treatment should be con- 
tinued for at least a month after the 
disease has been brought under con- 
trol. Up to date, sulfonamides and 
penicillin have shown no effect on the 
course of the disease. 

Frances M. Crage. 


Rosenbaum, J. Voluntary pupillary 
movements. Amer, Jour. Ophth., 1945, 
v. 28, May, pp. 523-525. (References.) 


Silveira, Oswaldo. Iridocyclitis and 
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infected varicose ulcer. Ophtalmos, 
1944, v. 3, no. 3, pp. 284-286. 

In a man of 56 years, attacks of 
iridocyclitis were apparently due to an 
extensive leg ulcer which for four years 
had defied treatment. During one of 
these attacks the patient asked whether 
there might not be a connection be- 
tween the eye condition and the leg 
ulcer. He was therefore subjected to 
extensive resection of the superficial 
veins of the leg. The eye recovered, 
and the patient returned for observa- 
tion several times during the next 16 
months, without further attacks. 

W. H. Crisp. 


8 
GLAUCOMA AND OCULAR TENSION 


Allen, T. D. Congenital glaucoma 
and cataract, bilateral; goniotomy and 
needling. Trans. Amer. Ophth. Soc., 
1944, v. 42, pp. 308-314. (See Amer. 
Jour. Ophth., 1945, v. 28, April, p. 388.) 


Graue, Enrique, Jr. Hemicyclodi- 
alysis and its treatment in chronic 
simple glaucoma. Bol. del Hosp. Oft. 
de Ntra. Sra. de la Luz, 1942, v. 2, 
Sept.-Dec., pp. 51-58. 


Apparently the most frequent opera- 
tion for chronic simple glaucoma in the 
Mexican Republic is cyclodialysis ex- 
tended to include one half of the ciliary 
body. Torres Estrada, as quoted by the 
author, has designed a special angular 
spatula, with rounded edges, and 
grooved on both faces, the purpose of 
the grooves being to prevent sudden 
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escape of the aqueous upon withdrawal 
of the instrument. This extended type 
of cyclodialysis is said to show a de. 
cidedly higher percentage of successfyj 
results. The operation is not indicated 


in acute glaucoma. 


W. H. Crisp, 


Natale, Amadeo. Bases of antiglay. 
comatous operations. Arch. de Oft, de 
Buenos Aires, 1943, v. 18, Jan., p. 1, 


The author discusses the factors 
which predispose to glaucoma and as 
the main underlying cause he empha- 
sizes circulatory disturbances of the 
eye brought about by angioneurosis 
and sclerosis. The probable mechanism 
of drainage of the intraocular fluids js 
also discussed. Microgonioscopy has 
proved a very valuable method of clini- 
cal examination. The author groups 
glaucoma into two main types, one 
with deep anterior chamber and open 
filtration angle and the other with shal- 
low anterior chamber and obliterated 
filtration angle. On the basis of this 
clinical approach, a particular type of 
operation is chosen. The author dis- 
cusses in detail the indications and con- 
traindications for iridectomy, corneo- 
scleral trephining, Lagrange sclerec- 
tomy, cyclodialysis, Barkan’s goni- 
otomy, and cyclodiathermic puncture. 
He also stresses the importance of in- 
structing the patient concerning the 
disease, in order to obtain his codpera- 
tion and bring him to early operation 
when this is indicated. (Photomicro- 
graphs, bibliography.) 

Plinio Montalvan. 


PAN-AMERICAN NOTES 


Edited by Dr. M. Urtse Troncoso 
500 West End Avenue, New York 24 


Communication should reach the Editor by the twelfth of the month 


2d Pan-American Congress of Ophthalmol- 
ogy. At a meeting held in Buenos Aires by the 
Committee of Arrangements, the following pro- 
gram for the forthcoming meeting of the Pan- 
American Congress of Ophthalmology, which 
will convene in November of this year in 
Montevideo, was approved. 

November 26th, Monday, in the morning: 
Inaugural Session; in the afternoon, “Social 
ophthalmology,” report of the Committee for 
the Prevention of Blindness of the Pan-Amer- 
ican Congress of Ophthalmology, of which Dr. 
Francisco Belgeri of Buenos Aires is the presi- 
dent. 

November 27, Tuesday, in the morning: 
“Contact lenses” by Prof. Baudilio Courtis, and 
“Gonioscopy and goniometry” by Dr. N. S. 
Sugar; in the afternoon: “Preglaucomatous 
state, Diagnosis and treatment” by Dr. Fred- 
erick Cordes; “New view points on glaucoma 
derived from gonioscopy” by Dr. Peter Kron- 
feld. 

November 28th, Wednesday, in the morning: 
“Estimation and mechanism of the destructive 
effects of ocular hypertension” by Dr. Amadeo 
Natale; “Opportunity of surgical intervention in 
glaucoma: Up to what point can medical treat- 
ment be continued?” by Prof. Hilton Rocha; in 
the afternoon: “Social ophthalmology,” report 
on Trachoma by the Committee on Trachoma 
of the Pan-American Congress of Ophthalmol- 
ogy—President, Prof. Ivo Correa Meyer. 

November 29th, Thursday, in the morning: 
Papers on Research in ophthalmology; in the 
afternoon: Business meeting. 

November 30th, Friday, in the morning: 
“Surgical treatment of heterophorias” by Dr. 

G. P. Guibor and “Surgical treatment of hetero- 
tropias” by Dr. Thomas Allen. 

December Ist, Saturday, Closing session. 

Papers to be presented to the Congress, to- 
gether with an abstract not exceeding 750 
words, should be in the hands of the Execu- 
tive Committee before August 15, 1945. The 
papers will be translated into the other official 
languages of the Congress and projected on the 
screen during the reading by the authors. 

A Scientific and a Commercial Exhibition will 
be held at the time of the meeting of the Con- 
gress. The registration fee for members is 
$20.00 (Uruguay money) and $10.00 for persons 
in the member’s family. The fee should be sent 
to the Committee before October Ist, at which 
time the registrations to the Congress will be 
closed. 

All American Ophthalmologists are invited 
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to participate in this Congress. Address all com- 
munications to Dr. A. Vazquez-Barriere, Mon- 
tevideo, Uruguay, or to the executive secre- 
tary Dr. Conrad Berens, New York, U.S.A. 

Despite war-time restrictions, it is still possi- 
ble for a limited number of North American 
ophthalmologists to obtain transportation to 
Montevideo. Arrangements can be made 
through the American Express Company and 
the Pan American Airways. 


SocIeTIEs 


Brazil. At a meeting on April 7th at the Sao 
Geraldo Hospital, the following officers were 
elected by the Sociedade de Oftalmologia de 
Minas Geraes for the fiscal year 1945-1946: 
president, Dr. Geraldo Queiroga, vice-president, 
Dr. Amelio Bonfioli; secretary, Dr. Guilherme 
Fonseca; and treasurer, Dr. Helio Faria. 

The Sociedade de Oftalmologia de Sao 
Paulo elected the following officers for the year 
1945-1946: president, Dr. Silvio de Almeida 
Toledo; vice-president, Dr. Penido Burnier 
Filho; general secretary, Dr. Plinio Toledo 
Pinza; secretary, Dr. Moacir Cunha; treasurer, 
Dr. Aureliano Fonseca; and filing, Dr. Orlando 
Aprigliano. 

PERSONALS 


Dr. Harry Gradle’s visit to Lima. Dr. Gradle 
arrived in Lima on January 3, 1945. A dinner 
was offered to him at the home of Prof. Jorge 
Valdeavellano. The Ambassador of the U.S.A. 
in Peru, the dean of the Medical College, the 
president of the Society of Ophthalmology and 
Otolaryngology, and some Peruvian ophthal- 
mologists were also present. The next day Dr. 
Gradle lectured before the Society of Ophthal- 
mology and Otolaryngology on “The develop- 
ment of an ophthalmologist.” Addresses of wel- 
come were made by the president of the So- 
ciety, Dr. Juvenal Denegri and by Dr. J. Val- 
deavellano. At this meeting Dr. Gradle was 
made an Honorary Member of the Society. Af- 
ter the meeting, the Society and a few members 
of the American College of Surgeons resident 
in Lima gave a dinner for Dr. Gradle at the 
Club Nacional. A toast was proposed by Dr. 
Denegri to which Dr. Gradle replied with a 
few well-chosen words. 


Dr. Daniel B. Kirby in Mexico. Dr. D. B. 
Kirby gave a course in operative technique 
with lectures and demonstration of operations 
which lasted for one week. Cataract, glaucoma 
operations, ptosis, strabismus, and others were 
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included in his program. The Mexican Oph- 
thalmological Society and the University of 
Mexico sponsored the course. In recognition of 
his teaching work the University of Mexico 
appointed him Extraordinary Professor of Oph- 
thalmology. 

Dr. Manuel Uribe Troncoso has been nom- 
inated Honorary President of the Mexican So- 
ciety of Ophthalmology and Otolaryngology at 
the January, 1945, meeting of the association. 


NEWS ITEMS 


Dr. Alberto Urrets Zavalia, Professor f 
Ophthalmology at the University of Cordoba 
Argentina, has been visiting the hospitals and 
clinics in the United States. He was in Chicago 
where he attended Dr. Kronfeld’s Clinic and also 
in New York, where he assisted in the Eye 
Clinic at the Medical Center. He was interested 
in gonioscopy and had demonstrations of the 
method in some patients with Dr. Uribe 
Troncoso. 


, NEWS ITEMS: 


Edited by Dr. DonaAtp J. LYLE 
904 Carew Tower, Cincinnati 2 


News items should reach the editor by the twelfth of the month. 


DEATHS 


Dr. William C. Byers, Webster, Pennsyl- 
vania, died April 28, 1945, aged 74 years. 

Dr. Jesse H. Campbell, Commerce, Georgia, 
died April 14, 1945, aged 54 years. 

Dr. Charles E. Coleman, Belleville, Illinois, 
died April 8, 1945, aged 73 years. 

Dr. Frances Dickinson, Chicago, Illinois, died 
May 19, 1945, aged 89 years. 

Dr. Joseph R. Gaines, Las Animas, Colorado, 
died April 30, 1945, aged 79 years. 

Dr. William P. Greening, Pauls Valley, Okla- 
homa, died March 2, 1945, aged 69 years. 

Dr. John T. Herron, Jackson, Tennessee, 
died April 21, 1945, aged 85 years. 

Dr. Charles S. Hunter, West Sunbury, Penn- 
sylvania, died April 5, 1945, aged 69 years. 

Dr. David H. Ludlow, Easton, Pennsylvania, 
died April 13, 1945, aged 87 years. 

Dr. Wright C. Williams, Peoria, Illinois, 
died May 12, 1945, aged 64 years. 


MISCELLANEOUS 


The University of Rochester School of 
Medicine and Dentistry, Rochester, New York, 
conducted the thirteenth summer graduate 
course in ophthalmology from July 30th to 
August 2d. The following guest lecturers par- 
ticipated: Dr. Paul A. Chandler, Dr. Glen G. 
Gibson, Dr. Daniel B. Kirby, Dr. Donald J. 
Lyle, Dr. Raymond L. Pfeiffer, Dr. Theodore 
L. Terry Dr. Joseph Tiffin, Mr. Scott Sterling, 
Mr. Frederick W. Jobe, and Mr. Irving Lueck. 

The Meritorious Service Unit Plaque has 
been awarded to the Old Farms Convalescent 
Hospital (Special) at Avon, Connecticut, for 
its work with the blinded soldiers. The presen- 
tation was made by Major General Norman T. 
Kirk, Surgeon General of the Army, who said, 
“The Old Farms Convalescent Hospital (Spe- 
cial), first established in June, 1944, quickly de- 


veloped into an institution unique in its kind in 
the country, even in the world. Ably admin- 
istered, the institution has taken over the im- 
portant problem of social adjustment of the 
blinded soldier, and in these relatively few 
months, has succeeded in its purpose admir- 
ably.” 
SocIETIES 

The new officers of the New York Society 
for Clinical Ophthalmology for 1945-46 are: Dr. 
Maurice L. Wieselthier, president; Lt. Comdr, 
B. Friedman, vice-president ; Dr. Leon Ehrlich, 
recording secretary; Dr. Benjamin Esterman, 
corresponding secretary; and Dr. Daniel Kra- 
vitz, treasurer. Meetings will be held on the 
first Monday of each month from October 
through May at the New York Academy of 
Medicine, 2 East 103d Street, New York City. 


PERSONALS 


On June 3, 1945, Colby College, Waterville, 
Maine, awarded the honorary degree of D.Sc. 
to Hermann M. Burian, M.D., Ophthalmologist 
in Chief, Dartmouth Eye Institute, Hanover, 
New Hampshire. The citation of Colby College 
read as follows: 

“HERMANN MARTIN BURIAN, son of 
a well-known professor of physiology, student 
of languages, literature, and music, as well as 
science, educated in the most renowned labo- 
ratories of the old world, you have won a 
distinguished place in the new. In the field 
of ocular motility and binocular vision your 
work has received the praise of those of your 
colleagues whose judgment is most to be es- 
teemed and you are already hailed as one of the 
builders of American ophthalmology.” 

Dr. William J. Harrison, of Philadelphia, read 
a paper on “Ocular therapeutics before the 
Reading Eye, Ear, Nose and Throat Society on 
June 20, 1945. 
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